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INTRODUCTION
In  1957 3, s tudy  on th e  Rocky Mountain mule d e e r  (Odoeoileus 
hemionus hem ionus) p o p u la tio n s  and ranges o f  w estern  Montana was 
i n i t i a t e d .  The R a ttle sn ak e  Creek d ra in a g e , r e a d i ly  a c c e s s ib le  from th e  
U n iv e rs ity  campus, was chosen f o r  a  s tudy  a re a . Previous w orkers have 
s tu d ie d  th e  summer range (W hite, 1958, i 960) and w in te r  beh av io r 
(B a iley , i 960) o f  th e  d e e r herd  and th e  p re se n t s tudy  was c a r r ie d  ou t 
on th e  w in te r  ran g e .
The w in te r  range study  a re a  i s  a  1200 a c re  t r a c t  lo c a te d  on 
Wallman Ridge (a lso  c a l le d  S traw berry  Ridge) in  th e  low er p o r tio n  o f 
th e  R a ttle sn a k e  Creek d ra in a g e . I t  i s  a  su ee e ss io n a l range t h a t  was 
burned in  1919. Ponderosa p in e  and Douglas f i r  were predom inant on th e  
a re a  b u t th e  f i r e  e lim in a ted  most o f  th e se  t r e e s .  .The r e s u l t  was th e  
developm ent o f  a  shrub  type  w ith  snowbrush ceanothus ( Geanothus 
v e lu t in u s ) and n inebark  ( Physocarpus m alvaceus) th e  two m ost common 
s p e c ie s . These two sp ec ie s  a re  common on o th e r  w estern  Montana w in te r 
ranges (C a rte r , 1951)®
W inter ranges a re  g e n e ra lly  considered  to  be th e  r e s u l t  o f  snow 
c o n d itio n s  t h a t  cause th e  movement o f d e e r  from t h e i r  summer range to  
w in te rin g  a re a s  in  th e  r e l a t i v e ly  snow f r e e  low er e le v a tio n s  (Dixon,, 
193*0® These w in te r  ranges a re  u s u a lly  a re a s  o f g re a t ly  r e s t r i c t e d  
acreag e  compared to  th e  summer range and th e  r e s u l t  i s  c o n c e n tra tio n  
and o f te n  d e te r io r a t io n  of ranges due to  overuse o f  th e  a v a i la b le  
fo ra g e . This has le d  to  th e  e stab lish m en t o f  w in te r  range as  th e  
p r in c ip a l  l im i t in g  f a c to r  to .b ig  game (O lsen, 1938).
This s tudy  was e s ta b lis h e d  to  ach ieve  th e  fo llo w in g  o b je c tiv e s?
1 , To re c o n s tru c t th e  h is to r y  o f th e  R a ttle sn ak e  d ra in ag e  w in te r  
range in  o rd e r to  determ ine th e  s tag e  and d a te  o f  su ee e ss io n a l s t a r t  o f 
the  p re se n t v e g e ta tio n ,
2, To d e sc r ib e  th e  tre n d  o f  f o r e s t  v e g e ta tio n  and, by look ing  
a t  evidence o f  th e  p a s t  tre n d s  and p ro je c tin g  th e se  tre n d s  in to  th e  
f u tu r e ,  e stim ate?
a* P as t abundance o f fo rag e  p la n ts ,
b . How p resen t; fo ra g e  p la n ts  w i l l  be a f fe c te d  by com petition  
from t r e e s  and n o n -u ti l iz e d  sh ru b s,
3„ To d e sc r ib e  th e  v a rio u s  p la n t  a s s o c ia tio n s  on th e  range and 
determ ine fo ra g e  p ro d uction  and u t i l i z a t i o n .
To develop  a  d e e r w in te r  range management p lan  f o r  t h i s  
su ee e ss io n a l range .
F ie ld  d a ta  was c o lle c te d  from th e  f a l l  o f  i 960 to  th e  sp rin g  o f
STUDY AREA.
L o ca tio n , Wallman Ridge i s  lo c a te d  between R a ttle sn ak e  Creek 
and Spring Creek (F igu re  1 ) ,  I t  i s  one o f  a  s e r ie s  o f r id g e s  descending  
from S tu a r t  Peak. The t o t a l  le n g th  o f  th e  r id g e  i s  about f iv e  m ile s , 
b u t on ly  th e  l a s t  two m iles  a re  considered  to  be th e  mule d e e r w in te r  
ran g e . The low er two m ile s , approx im ately  1200 a c re s , i s  th e  a re a  o f 
th e  1919 burn ; above t h i s  th e re  a re  s te e p  s lo p es  w ith  dense tim b er and 
deep snows t h a t  p rev en t w in te r  range u se . The s tu d y  a re a  i s  lo c a te d  
approx im ate ly  s ix  and one h a l f  m iles  n o rth  o f th e  Montana S ta te  
U n iv e rs ity  campus in  s e c tio n s  23 , 24, 25 and 26 o f  Township 14 N orth, 
Range 19 West..
The w in te r  range p o rtio n  o f  Wallman Ridge extends down from 
S tu a r t  Peak in  a  southw est d i r e c t io n  (F ig u re  2 ) .  This p rov ides a long  
so u th e a s t fa c in g  s lo p e  th a t  i s  exposed to  th e  sun ip  th e  w in te r  w ith  
co rresp o n d in g ly  low er snow dep ths th an  th e  surrounding  a re a s . The 
sou th  fa c e  a ls o  i s  r e l a t i v e ly  snow f r e e .  The northw est f a c e ,  on th e  
'O ther hand, i s  u s u a lly  covered w ith  a  heavy b la n k e t o f snow d u rin g  th e  
w in ter'w hen  th e  d e e r a re  on th e  r id g e . A ll th re e  o f  th e se  fa c e s  were 
in c lu d ed  in  th e  s tu d y  a re a .
Two key a re a s , chosen on th e  b a s is  o f  maximum d e e r u t i l i z a t i o n ,  
were lo e a te d  on th e  r id g e  (F igu re  2 ). The low er key a re a  i s  on th e  
sou th  fa c e ;  th e  upper key a re a  fa c e s  so u th e a s t.
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Contour in te r v a l  -  500 f t-  
This map i s  based  on 
a  p o r tio n  o f a  UoS„G„S„ 
map o f Bonner 
Quadrangle,
F igu re  1 , R a ttle sn a k e  Greek D rainage in  th e  v ic in i ty  o f  th e  
s tudy  a re a . The o u tlin e d  s e c tio n  co n ta in s  Wallman Ridge,
® S o il P it
F igure  2. Wallman Ridge study  a r e a 9 based on 1955 S o i l . C onservation 
S erv ice  a e r i a l  photographs«
Topography. The r id g e  on which th e  s tudy  a re a  i s  lo c a te d  r i s e s  
from 4,000 to  5»500 f e e t  i n  e le v a tio n . The low er fa c e s  o f  th e  r id g e  
a re  s te e p , r i s i n g  500 f e e t  o u t o f th e  stream  bottom a t  an ang le  o f 
about 30°. The low er m ile  and o n e -h a lf  o f th e  r id g e  to p  i s  o f a 
f a i r l y  uniform  e le v a tio n , r i s in g  only  about two hundred f e e t .  The 
upper o n e -h a lf  m ile  o f  th e  r id g e  to p  i s  again  s te e p .
Geology. Land forms in  th e  R attle sn ak e  a re a  fu rn is h  c o n sid e r­
a b le  evidence o f  g la c ia t io n .  Alden (1953) in d ic a te s  t h a t  th e re  has 
been a  s e r ie s  o f  p e rio d s  o f  g la c ia t io n  in  th e  h i l l s  above th e  study  
a re a ;  in  th e  W isconsin s ta g e  o f g la c ia t io n ,  th e  R a ttle sn a k e  g la c ie r  
came down to  a p o in t  p a r a l l e l  to  th e  n o rth  boundary o f  th e  w in te r  
ran g e . A te rm in a l raorain i s  p re se n t a s  evidence o f th e  downward 
ex ten s io n  o f t h i s  g la c ie r .  Lake M issoula i s  b e liev ed  to  have extended 
up to  th e  base o f  th e  g la c ie r  so th e re fo re  th e  r id g e  we a re  now working 
on m ust have extended o u t in to  th e  la k e  as an arm.
The rock p a re n t m a te r ia l  on Wallman Ridge i s  o f th e  B elt S e rie s  
(Nelson and D obell, 1959J 1961), Newland lim e s to n e , a g ray , lam in a ted , 
sandy and a rg il la c e o u s  lim esto n e  w ith  m inor amounts o f  impure a r g i l l i t e  
and impure q u a r t z i t e ,  i s  th e  p a re n t m a te r ia l  f o r  th e  low er p o r tio n  of 
Wallman Ridge. The upper end o f  th e  w in te r  range has a  d i f f e r e n t  
p a re n t m a te r ia l .  I t  i s  composed o f  Bonner q u a r tz i t e ,  a  p ink  c ro s s ­
bedded f e ls p a th ie  q u a r tz i t e ,  sep a ra ted  from th e  Newland lim es to n e  by 
th e  Spring  Gulch F a u lt .
C lim ate , d im a to lo g ie a l  d a ta  a re  a v a i la b le  from re c o rd s  o f  th e  
M issoula County A irp o r t w eather s t a t io n .  The a i r p o r t  i s  lo c a te d  about 
te n  a i r  m ile s  from Wallman Ridge a t  3190 f e e t  e le v a tio n . Wallman Ridge
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tem p era tu res  a re  p robab ly  somewhat low er and th e  amount o f p r e c ip i ta t io n  
h ig h e r th an  th e  f ig u r e s  from the. a i r p o r t  w eather s ta t io n ,
M issoula re c e iv e s  between tw elve and f i f t e e n  in ch es  o f  p r e c ip i ta ­
t io n  a n n u a lly . The average from 1905 to  1961 i s  13o86 in ch es . The 
h e a v ie s t  p r e c ip i ta t io n  i s  rece iv ed  du rin g  May and June w ith  an average 
r a i n f a l l  o f abou t two in ch es  in  each o f th e se  m onths. A pproxim ately 
f iv e  in ch es  o f p r e c ip i ta t io n  f a l l s  between November and A p ril a s  snow. 
Mean annual sn o w fa ll i s  38 in ch es  a t  M issoula County A irpo rt,. As a 
com parison, d u rin g  th e  I 96O-6I  w in te r , 44 ,6  in ch es  o f  snow was recorded  
and du rin g  th e  1961-62 w in te r , 57° 3 in c h es  f e l l .
Tem peratures range from about 40° F. to  -10° F. d u ring  th e  
w in te r  months and in  th e  summer i t  may o c c a s io n a lly  reach  100° F . , b u t 
t h i s  i s  uncommon. The .growing season i s  about 137 days from th e  l a s t  
sp rin g  f r e e z e  u n t i l  th e  f i r s t  f a l l  f r e e z e .
The snow dep th  on th e  S tu a r t  Peak snow co u rse , 3 r  m ile s  n o rth  
o f th e  s tudy  a re a  a t  7.40© f e e t  e le v a tio n  was e ig h ty - fo u r  in ch es  on 
March 31s 1962 (Codd and F am es, 1962) .  The average snow w ater co n ten t 
on t h i s  snow course  i s  t h i r t y - th r e e  in c h e s . In  1958, Mr, K, L, White 
e stim ated  th a t  th e re  was te n  in c h es  o f  summer p r e c ip i ta t io n  in  th e  
S tu a r t  Peak a re a  and t h i s  e s tim a te , added to  th e  snow w ater c o n te n t, 
r e s u l t s  in  an e stim ated  annual p r e c ip i ta t io n  o f  about f o r ty - th r e e  
in c h e s .
The e stim a ted  f o r ty - th r e e  in ch es  o f  r a i n f a l l  a t  7 ,400 f e e t  
e le v a tio n  and th e  r a i n f a l l  o f  about fo u r te e n  in ch es  a t  3s190 f e e t  
e le v a tio n  in d ic a te s  t h a t  a  c o n s id e ra b le  r a i n f a l l  g ra d ie n t i s  p re s e n t , 
Wallman Ridge, a t  about 5,000 f e e t  e le v a tio n , would th e re fo re  f a l l
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somewhere in  between the  two extrem es, p robab ly  around 20 to  25 in c h es .
S o i l s . Five s o i l  p r o f i l e s f lo c a te d  on landform s considered  
r e p re s e n ta t iv e  o f  th e  s tudy  a re a , were d e sc rib e d  and sampled. The 
s o i l  p i t  lo c a t io n s  a re  shown in  F igure  3« Table. 22, Appendix A, 
p re se n ts  th e  d a ta  o b ta ined  from th e se  s o i l  sam ples. P r o f i le  d e s c r ip t ­
io n s  a re  a ls o  in c lu d ed  in  Appendix A. The s o i l s  a re  c la s s i f i e d  as. 
members o f  th e  minimal gray  wooded g re a t s o i l  group. They a re  
c h a ra c te r iz e d  by an A2 h o rizo n  o v e rly in g  a  B ho rizo n  th a t  dem onstrates 
very  l i t t l e  ev idence o f c la y  movement. The s o i l  te x tu re s  o f th e  s o i l s  
from both  p a re n t m a te r ia ls  a re  un ifo rm ly  sandy loams o r  loam s.
There a re  two s o i l  s e r ie s  p re s e n t on th e  study  a re a . The
\
lim es to n e  s o i l s  a re  s im ila r  to  th e  H ughsv ille  s e r ie s  and on th e  upper 
p o r tio n  o f  th e  a re a , in  th e  q u a r tz i t e ,  th e  s o i l s  appear to  be r e la te d  
to  th e  G arnet s e r i e s .  The s o i l s  can on ly  be s a id  to  be s im ila r  to  
th e se  s e r ie s  as  t h e i r  c l a s s i f i c a t i o n  has n o t been e s ta b lis h e d  o f f i c i a l l y .
V eg e ta tio n . White (1958) re p o r ts  th e  v e g e ta tio n  o f th e  low er 
R a ttle sn a k e , between ^,0,00 to  about 5,500 f e e t  e le v a tio n , i s  th e  
Pseudotsuga ta x ifo lia /P h y so c a rp u s  m alvaeeus p la n t  a s s o c ia tio n  
(Daubenmire, 1952). This i s  e s s e n t ia l ly  c o r r e c t ;  however, th e  
v e g e ta tio n  on th e  d r i e r  s i t e s  in  t h i s  zone correspond to  th e  Pinus 
ponderosa/Physocarpus m alvaeeus a s s o c ia t io n .
On th e  s tu d y  a re a  th e  p r in c ip a l  t r e e  sp ec ie s  a re  Douglas f i r  
( Pseudotsuga m e n z ie s ii) and ponderosa p in e  (Pinus ponderosa) .  G enera lly , 
ponderosa p in e  i s  th e  m ost common o f th e  two sp ec ie s  on th e  sou th  and 
s o u th e a s t s lo p e s . Douglas f i r  i s  th e  predom inant sp ec ie s  on th e  
n o rth w este rn  fa c e .
In  th e  burned a re a , th e  p r in c ip a l  browse sp ec ie s  a re  snowbrush 
and n in eb ark , S e rv ieeb erry  (Amelanchier a l n i f o l i a ) , chokecherry  ( Prunus 
v irg in ia n a  var„ dem lssa) , <snowberry (Symphoricarpos a lb u s ) and s p ira e a  
(S p iraea  b e t u l i f o l i a  var* lu c id a ) a re  o th e r  im p o rtan t shrub species*  
Chokecherry i s  uncommon on th e  no rth w est fa c e  and th e  amount o f 
snowbrush d e c rea se s  c o n sid e rab ly  in  th e  h ig h  t r e e  d e n s ity  areas*
Elk sedge (Carex g e y e r i) and b lu e  bunch w heatgrass (Agropyron 
sp icaturn) a re  th e  f i r s t  and second' most abundant sp ec ie s  in  th e  g rass  
and herbaceous p la n t  c lass*
A p la n t  l i s t  f o r  th e  s tudy  a re a  i s  p resen ted  in  Appendix C. 
A bbrev ia tions used in  some o f th e  ta b le s  a re  id e n t i f i e d  on t h i s  l i s t .
A ll common and s c i e n t i f i c  names a re  tak en  from H itchcock (1950), Davis 
(1955)» and H itchcock, e t  a l .  (1955)«
H is to ry * In  1919 a  f i r e  burned th e  low er p o rtio n  o f th e  R a t t le ­
snake d ra in a g e , in c lu d in g  Wallman Ridge. On Wallman Ridge th e  f i r e  
k i l l e d  most o f  th e  t r e e  v e g e ta tio n , bu t l e f t  s c a t te re d  clumps o f  
ponderosa p in e  and Douglas f i r  which have survived* These clumps a re  
g e n e ra lly  sm all, u s u a lly  c o n ta in in g  only  a  few t r e e s ,  excep t f o r  one 
t r a c t  o f about liO  a c re s  lo c a te d  n ear the . upper end o f th e  w in te r  range* 
This s tan d  was predom inantly  Douglas f i r  and w estern  la r c h  (L a rix  
o e c id e n ta l is )  w ith  grand f i r  (A bies g ra n d is ) o c cu rrin g  in  l e s s e r  
abundance* Records o f  th e  D. S* F o re s t S erv ice  and in te rv ie w s  w ith  
F o re s t S erv ice  pe rso n n el and r e s id e n ts  o f th e  a re a  in d ic a te  t h a t  no 
o th e r  m ajor f i r e s  have occurred  i n  t h i s  p o r tio n  o f th e  R a ttle sn a k e  
d ra in ag e  s in c e  1900, From th e se  in te rv ie w s  and from f i e l d  o b se rv a tio n s , 
i t  appears t h a t  b e fo re  th e  f i r e  Wallman Ridge was tim bered p r in c ip a l ly
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w ith  Douglas f i r  and ponderosa p in e .
Grazing by dom estic l iv e s to c k  in  th e  R a ttle sn ak e  d ra in a g e  i s  
l im ite d  to  a  sm all number o f c a t t l e  in  a  p a s tu re  a t  th e  mouth o f  Spring 
Creek which i s  o u ts id e  th e  w in te r  range a re a . O ther c a t t l e  a re  o f te n  
seen in  th e  creek  bottom s on each s id e  o f th e  r id g e , b u t acco rd in g  to  
Mr. R. K incaid , Montana Power Company f o r e s te r ,  no g raz ing  p e rm its  a re  
is su e d  f o r  any a re a  o u ts id e  th e  sm all p a s tu re . The c a t t l e  seen  o u ts id e  
th e  p a s tu re  a re  t re s p a s s in g . The c a t t l e  rem ain on th e  creek  bottom  f o r  
th e  most p a r t  and th e re  i s  no evidence o f com petition  between th e  cows 
and th e  mule d e e r .
White (1958) n o tes  th a t  th e re  were se v e ra l f a m il ie s  th a t  home­
stead ed  p o r tio n s  o f th e  low er R a ttle sn ak e  V alley ; th e  rem ains o f fo u r 
o r  f iv e  o f th e se  homesteads can be seen in  th e  creek  bottom s around 
Wallman R idge. The Montana Power Company purchased th e se  h o ld in g s 'an d  
t h i s  company now owns p r a c t i c a l ly  a l l  o f th e  lan d  in  th e  d ra in a g e  th a t  
does n o t belong to  th e  U. S0 F o re s t S e rv ice . The Montana Power Company 
owns th e  fo u r  s e c t io n s  w ith in  which th e  s tu d y 'a re a  i s  lo c a te d .
The hom esteaders ran  a  few c a t t l e  and c u t some tim b er, b u t i t  i s  
b e lie v ed  th a t  th ey  had l i t t l e  e f f e c t  on th e  b ig  game ran g e . The c a t t l e  
t h a t  th e y  owned were p a stu red  in  th e  c reek  bottom s. There i s  no 
ev idence th a t  any o f  th e se  hom esteaders p ra c tic e d  lo g g in g  on a  
commercial s e a le .  There i s  evidence from stumps th a t  some t r e e s  were 
c u t p r io r  to  1919 b u t th e se  a re  only  s c a t te r e d  stumps and i t  i s  b e liev ed  
th a t  th e  lo g g in g  was m ainly  l im ite d  to  b u ild in g  m a te r ia ls ,  fen ce  p o s ts , 
r a i l s ,  e tc .
White (1958) m entions t h a t  in  1958 an a r e a . in  th e  low er p o r tio n
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o f th e  R a ttle sn ak e  was logged by  th e  Montana Power Company, T his a re a  
i s  on Wallman Ridge and i t  i s  th e  140 a c re  s tand  o f  t r e e s  th a t  su rv ived  
th e  1919 f i r e .  The logg ing  o p e ra tio n  was a  s e le c t iv e  c u t o f w este rn  
la r c h  and Douglas f i r .  The lo g g in g  opened th e  t r e e  canopy somewhat bu t 
i t  had l i t t l e  o v e ra l l  e f f e c t  on in c re a s in g  th e  d ee r range. Some t r e e s  
were so s c a t te re d  th a t  t h e i r  removal, had l i t t l e  e v id en t e f f e c t  on in ­
c re a s in g  th e  d e e r range . Some t r e e s  were so s c a t te re d  th a t  t h e i r  r e ­
moval had l i t t l e  e v id en t e f f e c t  on in c re a s in g  th e  browse sp e c ie s . In  
th e  more dense s tand 's , th e  rem aining t r e e s  s t i l l  p rov ide  enough shade 
to  p rev en t th e  su n lig h t from p e n e tra tin g  through in  h igh  enough in ­
t e n s i t i e s  to  have a s ig n i f ic a n t  e f f e c t  on th e  snow cover in  th e  w in te r . 
Logging d id  cause an in c re a s e  in  th e  browse p la n ts  in  th e se  dense 
s ta n d s , however.
A nother o f th e  e f f e c t s  o f lo g g in g  was t h a t  th e  lo g g in g  roads made 
th e  a re a  more a c c e s s ib le  f o r  h u n te rs . There i s  a  sm all r e s id e n t  herd  
o f  mule d e e r  and a  somewhat l a r g e r  herd  o f  w h ite ta i le d  d e e r (Odocoileus 
v i rg in ia n u s ) . These a re  h e a v ily  hunted in  th e  f a l l .  This a re a  i s  easy 
to  hunt from v e h ic le s ,  s in ce  th e  r id g e  has a  road on each s id e  o f  i t .  
W ithin th e  p a s t  two y e a rs , th e  h u n te rs  have developed a  t r a i l  over th e  
r id g e  to p  so th ey  can d r iv e  a l l  o f  th e  way around th e  a re a . Hunting i s  
m ainly  l im ite d  to  th e  logg ing  ro ad s , b u t th e  open n a tu re  o f  th e  
v e g e ta tio n  p e rm its  a  h u n te r to  see  a  co n sid e rab le  d is ta n c e  and t h i s  
method i s  q u i te  e f f e c t iv e .
The d e e r hun tin g  season f o r  th e  a re a  in c lu d in g  R a ttle sn a k e  Creek 
u s u a lly  runs from mid October to  mid November (W hite, 1958)« The bag 
l i m i t  was one d e e r from 19^5 u n t i l  1958 and an e i th e r  sex  season began
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in  1952 when th e  l a s t  two weeks o f th e  season were open to  does as 
w ell a s  bucks* S ince 1955 th e  e n t i r e  season has been f o r  e i th e r  sex 
and fro m '1957 through i 960 th e  bag l im i t  was two deer* In  1961 th e  bag 
l im i t  was reduced to  one o f e i th e r  sex.
During th e  d e e r season , on ly  th e  r e s id e n t  d e e r  a re  p re s e n t on th e  
Wallman Ridge w in te r  range and th e  w in te r  herd i s  presum ably on th e  
tim bered m ountain r id g e s  above Wallman Ridge. I t  i s  n o t u n t i l  mid 
December th a t  some an im als appear on th e  w in te r  range (B a iley , i 960) .
The amount o f  hun tin g  p re s su re  on th e  mule d e e r  i s  n o t d i r e c t ly  
m easurable. Much o f th e  a re a  o f th e  upper R a ttle sn a k e  where th e  d eer 
a re  though t to  spend th e  summer i s  in  ro a d le s s , m ountainous co u n try . 
Logging roads have provided access  to  th e  low er p o r tio n s  o f th e  range 
b u t most o f  th e  upper R a ttle sn a k e  a re a  i s  only  a c c e s s ib le  by t r a i l .  In  
1957 and in  1958, W hite (1958) estim ated  from h u n te r  cheeking s ta t io n  
reco rd s  th a t  sev en ty  and s ix ty  mule d e e r re s p e c t iv e ly  were ta k en  in  
th e  R a ttle sn a k e  Greek d ra in a g e . These samples in c lu d ed  d e e r  tak en  from 
p o p u la tio n s  o th e r  th an  th e  one s tu d ied  on Wallman Ridge. No o th e r  
reco rd s  o f th e  k i l l  in  t h i s  d ra in ag e  a re  a v a i la b le .  The d i s t r ib u t io n  
a t  ages in  th e  k i l l  su g g ests  a  l i g h t  hun tin g  h a rv e s t .
As th e  d e e r hun ting  season i s  c lo sed  when th e  main herd  o f  mule 
d e e r  moves down onto  Wallman Ridge, th e  bu lk  o f th e  w in te r  mule d eer 
p o p u la tio n  i s  u n a ffe c ted  by th e  a c c e s s ib i l i ty  o f  th e  w in te r  range to  
h u n te rs . B ailey  ( i 960) m entions th a t  d u rin g  th e  w in te r  months th i s  
p o r tio n  o f th e  R a ttle sn a k e  d ra in ag e  i s  used by r e c r e a t io n i s t s  f o r  a 
h ik in g  and t a r g e t  p ra c t ic in g  a re a  on week ends. A lso, th e re  i s  seme use 
made o f th e  a re a  by p re d a to r  h u n te rs  who t r a p  and c a l l  bobcats and
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co y o tes . Most u se  i s  r e s t r i c t e d  to  th e  roads in  th e  c reek  bottom s, 
however, and seldom do people  walk down th e  r id g e  i t s e l f  d u rin g  th e  
w in te r  months.
METHODS
During th e  w in te r  o f  1959-60 a p re lim in a ry  s tudy  was made on th e  
low er key a re a  o f  th e  Wallman Ridge w in te r  range. The purpose o f th e  
s tudy  was to  f a m il ia r iz e  th e  au th o r w ith  fo rag e  p ro d u c tio n  and u t i l i ­
z a tio n  problems and f i e l d  tech n iques in  sam pling browse. When th e  s tudy  
was i n i t i a t e d ,  th e  p a t te rn  o f co n ce n tra tio n  on th e  w in te r  range was n o t 
com pletely  known.' During th e  w in te r  o f 1958-599 th e  d e e r co n cen tra ted  
on th e  low er key a re a , b u t du rin g  th e  w in te r  o f  th e  p re lim in a ry  s tu d y , 
th e re  was v e ry  l i t t l e  c o n ce n tra tio n  on t h i s  low er s tudy  a re a  (B a iley , 
i 960) .  Another co n ce n tra tio n  a re a  was lo c a te d  approx im ately  one m ile  
n o rth  o f th e  low er key a re a .
These two key a re a s  were s tu d ie d  in te n s iv e ly  du rin g  th e  w in te rs  
o f I 96O-6I  and I 96I - 62 . The e n t i r e  w in te r  range was a lso  in c lu d ed  in  - 
th e  s tudy  a lthough  th e  p ro d u c tio n  and u t i l i z a t i o n  o b se rv a tio n s  were 
l e s s  in te n s iv e  on th e  a re a s  o u ts id e  o f  th e  key a re a s .
Before sam pling th e  e n t i r e  w in te r  range i t  was decided th a t  th e  
range would have to  be subdiv ided  in to  v a rio u s  ty p es  to  form a  b a s is  fo r  
comparing th e  d if f e r e n c e s  in  p la n t  and anim al d i s t r ib u t io n .  With t h i s  
in  mind, th e  v e g e ta tio n  on Wallman Ridge was typed on a e r i a l  photographs 
and th en  mapped accord ing  to  the p rocedures d e sc rib e d  by Brown (195^)° 
Using d if f e r e n c e  in  t r e e  com position and d e n s ity , th e  w in te r  range was 
d iv id ed  in to  seven types o r  a re a s  (F igure  3 ) .  Area one, an open shrub 
ty p e  w ith  on ly  s c a tte re d  t r e e s ,  was f u r th e r  d iv id ed  in to  seven subtypes 
making a  t o t a l  o f 13 a re a s  to  be sampled (F igu re  4 ) .  D iffe ren ces  in  




* The number o f  th e  type 
i s  d ire c tly ;  r e la te d  
to  th e  t r e e  d e n s i t y . ,
F ig u re  3* The seven v e g e ta tio n  ty p es  on Wallman R idge„ 1961.
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F igure  The seven v e g e ta tio n  subtypes in  Area 1 o f Wallman 
Ridge j 1961 „ ■ ■'
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In  o rd e r to  f u l f i l l  th e  o b je c tiv e s  o f  th e  s tudy , th e  fo llo w in g  
d a ta  had to  be g a th ered ;
1 . Tree abundance in  1919 and in  1961.
2. B o tan ica l com position.
3. P roduction  o f browse.
U t i l i z a t io n  o f  browse.
5 . Deer p o p u la tio n  s iz e .
In  a d d itio n , th e  form c la s s  of s e rv ic e b e rry  and chokecherry  u se  was 
s tu d ie d  to  g iv e  an in d ic a t io n  o f  th e  p a s t  p a t te rn  o f  use on th e  w in te r  
range . Food h a b i t  in fo rm atio n  was ob ta ined  from a s e r ie s  o f rumen 
samples c o lle c te d  in  1958 by Dr. R. D. Taber and Mr. K. L. W hite (W hite, 
1958). Forage samples from th e  f a l l  and sp rin g  o f each y e a r o f  th e  
s tudy  were analyzed  f o r  crude p ro te in , e th e r  e x t r a c t ,  crude f i b e r  and 
phosphorus. The th re e  p r in c ip a l  w in te r  foods, s e rv ie e b e rry , chokecherry  
and snowbrush were in c lu d ed  in  t h i s  a n a ly s is .
For g a th e rin g  f i e l d  d a ta , ten  p o in ts  in  each ty p e  and subtype 
were randomly chosen. The random p o in ts  were p icked by p la c in g  a  d o t 
g r id  over th e  a re a  to  be sampled; counting  th e  number o f d o ts  in  th e  
a re a ;  o b ta in in g  te n  numbers from a ta b le  o f  random numbers, th e  h ig h e s t  
random number n o t to  ex ceed .th e  t o t a l  number o f d o ts ;  and lo c a t in g  th e  
p o s i t io n  o f each random p o in t on an a e r i a l  photograph. These p o in ts  
were subsequen tly  lo c a te d  in  th e  f i e l d .  More p o in ts  were lo c a te d  when­
ev er i t  was n ecessa ry  to  in c re a se  sample s iz e .  This was th e  case  
re g a rd in g  th e  key a re a s  and, a ls o ,  in  th e  case  o f th e  t r e e  abundance 
sample.
Tree abundance. The p o in t cen te red  q u ad ra t method (Cottam and
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C u rtis , 1956) was used to  measure th e  abundance o f th e  t r e e  v e g e ta tio n . 
Using te n  p o in ts ,  th e  d is ta n c e  to  th e  c lo s e s t  l iv in g  t r e e  in  each 
q u a r te r  o f th e  a re a  surrounding  th e  sample p o in t was recorded  by 
sp e c ie s . Trees were sampled w ithou t reg a rd  to  age o r  s iz e .  The age 
o f each t r e e  was determ ined by counting  branch w horls o r , in  th e  case 
o f  o ld e r  t r e e s ,  by increm ent b o rin g s . This in fo rm atio n  was used to  
o b ta in  th e  number o f t r e e s  p e r a c re , th e  average age o f th e  t r e e s  and 
th e  sp ec ie s  com position .
The ch arred  stumps and f a l l e n  t r e e s  -were used to  o b ta in  s im ila r  
in fo rm atio n  on th e  abundance o f t r e e s  p r io r  to  th e  1919 f i r e .  The 
stumps o f  th e  t r e e s  th a t  were p re se n t when th e  f i r e  occurred  a re  
abundant th roughou t th e  a re a  and in  most e a se s , th ey  a re  s t i l l  e r e c t .
I t  i s  b e lie v ed  th a t  a  measure o f  th e se  stumps and b o le s  p ro v id ed  a 
r e l a t i v e ly  a c c u ra te  p ic tu re  o f th e  t r e e s  p re s e n t b e fo re  1919» The' 
d is ta n c e  to  th e  n e a re s t  stump in  each q u a r te r  was recorded  along  w ith  
th e  sp e c ie s , th e  age and th e  d iam eter a t  b r e a s t  h e ig h t ( d .b .h . ) .  The 
ages were e a s i ly  determ ined a s  th e  w eathering  p ro cesses  o f f o r ty  y ea rs  
f a c i l i t a t e d  coun ting  th e  annual r in g s . Some d i f f i c u l t y  was experienced  
in  o b ta in in g  d iam eters  a t  b r e a s t  h e ig h t, f o r  some o f th e  t r e e s  were 
burned o f f  n ea r th e  ground and o th e rs  had decomposed and f a l l e n  away 
u n t i l  th ey  were no lo n g e r fo u r  and one h a l f  f e e t  h igh . In  t h i s  case  th e  
d iam eter was measured a t  w hatever le v e l  p o s s ib le  and th e  d .b .h .  was 
e s tim a te d . D iam eters were recorded  to  th e  n e a re s t  in c h . An ex cep tio n  
was made in  th e  case where th e re  was a t r e e  over f o r ty  y e a rs  o f age 
c lo s e r  to  th e  p o in t th an  a  stump. Then t h i s  t r e e  was assumed to  have 
been p re s e n t  in  1919 o r e a r l i e r ,  and th e  measurements f o r  th e  l iv in g
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t r e e  were recorded  r a th e r  than  th e  stump v .alues. The d .b .h .  and age o f 
th e  t r e e  f o r ty  y ea rs  ago was estim ated  from increm ent b o rin g s , . From 
t h i s  d a ta  c a lc u la t io n s  were made (fo r  1919) on th e  number o f t r e e s  
p re s e n t p e r a c re , b a sa l a re a  p e r a c re , and average age o f th e  tre e s#  
A fte r  th e  c a lc u la t io n s  were made, i t  was decided th a t  more sam ples were 
needed in  some a re a s , so f iv e  more p o in ts  were lo c a te d  in  each o f s ix  
a re a s .  A d d itio n a l d a ta  were gathered  g iv in g  th e se  a re a s  f i f t e e n  
sample p o in ts  r a th e r  than  te n ,
B o tan iea l com position. The v e g e ta tio n  was sampled u s in g  eq u a lly  
spaced p o in ts  along a 1 0 0 -fo o t t r a n s e c t  (Brown, 195^; L arson, 1958). A 
plumb bob o r w ire  p in  was dropped from each fo o t  mark and o b se rv a tio n s  
were made on p la n t  sp e c ie s , l i t t e r ,  b a re  ground and rock . Any p o in t 
in s id e  th e  b a sa l a re a  o f a p la n t  o r  an a c tu a l  h i t  on t h e .crown was 
co n sidered  a  h i t .  P e rcen t coverage v a lu es  were computed f o r  each 
sp ec ie s  p re se n t on th e  t r a n s e c ts .
The t r a n s e c ts  were p laced  a t  r i g h t  ang les to  th e  con tou r and th e  
zero  end was p laced  a t  th e  randomly lo c a te d  p o in t. Ten t r a n s e c ts  were 
l a id  o u t in  each type  and subtype.
Browse p ro d u c tio n . Two methods were used to  c o l le c t  in fo rm a tio n  
on browse p ro d u c tio n . P lo ts  were c lip p ed  and w eighted to  g e t p ro d u c tio n  
on th e  key a re a s  and on th e  r e s t  o f th e  w in te r  range, browse p ro d u c tio n  
was determ ined u sing  v is u a l  e s tim a te s . Data was ob ta in ed  f o r  two y e a r s , 
i 960 , and 1961 . Work began in  O ctober and m s  completed approx im ate ly  
January  f i r s t  each y e a r .
On th e  two key a re a s ,  c lip p in g s  o f  th e  annual growth o f snow- 
b ru sh , s e rv ic e b e rry , chokecherry  and n in eb ark , th e  fo u r  main shrub
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sp e c ie s , were c o l le c te d .  The stem s o f snowbrush were c lip p ed  down to  a 
d iam e ter o f  f iv e  m illim e te rs  s in ce  ev idence o f  c u r re n t  growth i s  n o t 
ap p aren t on t h i s  sp e c ie s .
Two hundred p lo ts  were c lip p ed  on th e  upper key a re a  and th re e  
hundred p lo ts  were c lipped  on th e  low er key a re a . Each p lo t  was th re e  
f e e t  in  le n g th  and one and o n e - th ird  f e e t  wide. This s iz e  and shape was 
ehosen a f t e r  experim enting  w ith  s e v e ra l shapes and s iz e s .  Daubenmire 
(1959) recommends e lo n g a te , two dim ension ty p e  p lo ts  f o r  v e g e ta tio n  
sam pling and th e  fo u r  square  f e e t  s iz e  was determ ined to  be adequate  f o r  
th e  ty p e  and d e n s ity  o f  th e  v e g e ta tio n  and s t i l l  no t too  la rg e  to  c l ip  
in  a  reaso n ab le  le n g th  o f tim e.
Each y e a r  o f  th e  study  tw enty and t h i r t y  random p o in ts  were 
lo c a te d  on th e  upper and low er key a re a s , r e s p e c tiv e ly , a s  p o in ts  from 
which to  d i s t r i b u t e  th e  p ro d u c tio n  p lo t s .  From each p o in t a  100 fo o t 
ta p e  was p laced  a t  'r ig h t  an g les  to  th e  con tour and a tagged i ro n  s ta k e  
was p laced  a t  each end o f th e  t r a n s e c t  covered by th e  ta p e . Ten p lo ts  
were p laced  along  each t r a n s e c t  a t  te n  fo o t  in te r v a l s  and th e  v e g e ta tio n  
was c lip p ed  in  each. The v e g e ta tio n  was sep ara ted  in to  a v a i la b le  and 
u n a v a ila b le , u n a v a ila b le  be ing  th e  p o rtio n  o f  th e  p la n t  above s ix  f e e t .  
No low er l im i t  was p laced  on th e  a v a i l a b i l i t y  as th e  d e e r paw away th e  
snow to  g e t a t  snow-covered p la n ts .
The d ip p in g s  were oven d r ie d  a t  low tem pera tu re  (1 3 0 °d ^ 0 °  F . ) 
u n t i l  th e y  ceased to  lo s e  w eight and th en  th ey  were weighed to  th e  
n e a re s t  0 .1  gram.
On th e  key a re a s  th e  p ro d uction  o f th e  browse sp ec ie s  o th e r  than  
s e rv ic e b e rry , chokecherry , snowbrush and n inebark  and th e  p ro d u c tio n  o f
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browse on th e  p o r tio n s  o f  th e  w in te r  range o u ts id e  th e  key a re a s  was 
e stim ated  u sin g  th e  method developed by Pechanec and P ick fo rd  (1937)* 
This sample was o b ta in ed  as soon as  th e  a re a  was f r e e  o f  snow i n  A p ril, 
1961 and A p ril, 1962, One hundred p lo ts  were e stim ated  in  each a re a , 
te n  t r a n s e c ts  p e r a re a  and te n  p lo ts  eq u a lly  spaced along  each t r a n s e c t .  
Each p lo t  was a c i r c l e ,  9*6 square  f e e t  in  a re a . This s iz e  was chosen 
because when th e  w eight in  grams o f th e  fo rag e  th a t  occurs in  each p lo t  
i s  m u lt ip l ie d  by te n , th e  r e s u l t in g  v a lue  i s  th e  w eight in  pounds p e r 
a c re .
The green  w eights were converted  to  d ry  w eights u s in g  a f a c to r  
t h a t  was determ ined by d ry in g  a s e r ie s  o f browse samples a t  130° F. to  
14-0° F. and computing th e  p e rc en t w ater lo s s .
s Browse u t i l i z a t i o n . U t i l iz a t io n  on th e  t o t a l  w in te r  range was 
e s tim ated  on th e  same p lo t s  used f o r  th e  p ro d uction  e s tim a te s . Pechanec 
and P ic k fo rd 's  (1937) w eight e s tim a te  method was used and th e  green 
w eigh ts were converted  to  d ry  w eights f o r  e la e u la t in g  th e  p e rc en t 
u t i l i z a t i o n .
U t i l i z a t io n  on th e  key a re a s  was determ ined by tag g in g  and 
m easuring branches o f  snowbrush, s e rv ie e b e rry , chokecherry  and n inebark  
b e fo re  and a f t e r  th e  w in te r  use  p e rio d . Other sp ec ie s  were p re s e n t bu t 
th ey  were no t in c lu d ed  because o f t h e i r  low abundance and i r r e g u la r  
d i s t r ib u t io n .
Shrubs were picked u s in g  th e  same marked, random p o in ts  chosen 
f o r  th e  p ro d u c tio n  c l i p  p lo t s .  The same 100 fo o t  t r a n s e c t  t h a t  was used 
f o r  g a th e rin g  p ro d u c tio n  d a ta  was used to  s e le c t  th e  bushes f o r  
u t i l i z a t i o n  m easurem ents. The t r a n s e c t  was d iv id ed  in to  f iv e  2 0 -fo o t
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i n te r v a l s  and one bush o f each sp e c ie s , i f  p re s e n t, was tagged in  each 
in te r v a l .  The shrubs c lo s e s t  to  th e  ta p e  were s e le c te d  and i f  th e  ta p e  
went through o r  over two shrubs o f  th e  same sp ec ie s  in  th e  same tw enty 
fo o t  in te r v a l ,  th e  shrub c lo s e s t  to  th e  zero  end o f  th e  ta p e  was chosen. 
To f a c i l i t a t e  re lo c a t io n  o f  th e  shrubs, th e  bushes chosen had to  be 
w ith in  tw e n ty -fiv e  f e e t  o f  th e  ta p e . Thus, i t  was p o s s ib le  to  ta g  f iv e  
shrubs o f  each sp ec ie s  in  each t r a n s e c t ,  making a  t o t a l  o f  tw enty  shrubs 
p e r t r a n s e c t .  The shrub d i s t r ib u t io n  was n o t com pletely  even, however, 
and in  many cases n o t a l l  tw enty  shrubs were tagged on each t r a n s e c t .
On th e  upper key a re a  where th e re  were tw enty t r a n s e c ts ,  385 sh rubs were 
tagged r a th e r  than  ^00 and on th e  low er key a re a  where t h i r t y  t r a n s e c ts  
were e s ta b lis h e d , on ly  333 shrubs ou t o f  a  p o s s ib le  s ix  hundred were 
tagged .
One branch  o r  stem on each shrub was marked w ith  aluminum o r 
wooden ta g s  a t  th e  b ase , below th e  l a s t  tw ig c o n ta in in g  any c u rre n t 
annual growth. Branch lo c a t io n  was a l te rn a te d  between th e  u p h i l l  and 
dow nhill s id e .o f  the. sh rub . A fte r  tag g in g , th e  amount o f  c u r re n t annual 
growth was determ ined  by two methods? l i n e a r  measurement and w eight 
e s tim a te . Snowbrush was, measured by co n sid e rin g  ev ery th in g  above 0 .5  
c en tim e te r  as c u r re n t  annual g ro w th .'
The amount o f c u r re n t  growth was measured to  th e  n e a re s t  c e n t i ­
m eter to  o b ta in  th e  l i n e a r  amount produced.
To g e t a  w eight e s tim a te  w ith o u t removing th e  tagged branch , a 
p e rc e n t f ig u r e  was e stim ated  comparing th e  w eight o f th e  c u r re n t  growth 
bn th e  tagged branch w ith  th e  w eight o f th e  c u rre n t growth on a  branch 
in  a n o th e r q uad ran t o f  th e  bush (Schmautz, I9 6 0 ) . A fte r  th e  branches
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were compared and th e  p e rc en t e s tim a te  determ ined , th e  untagged branch 
was c lip p e d , d r ie d , weighed to  th e  n e a re s t  0 .1  gram, and th e  w eight o f 
th e  tagged branch was c a lc u la te d . In  s e le c t in g  th e  branch to  compare 
w ith  th e  tagged one, i t  was sometimes n ecessa ry  to  r e f e r  to  an o th e r 
bush. E stim ation  was made much e a s ie r ,  and p o s s ib ly  more a c c u ra te , by 
t ry in g  to  s e le c t  branches w ith  th e  same amount o f  c u r re n t grow th.
A fte r  th e  p e rio d  o f w in te r use  was over, th e  shrubs w ith  th e  
tagged  branches were ag a in  lo c a te d  and th e  two p ro cesses  were re p e a te d . 
The r e s u l t s  were expressed  in  term s o f le n g th  and w eight o f  u t i l i z e d  
p o r tio n . P ercen t u t i l i z a t i o n  was then  c a lc u la te d  fo r  each in d iv id u a l 
tagged branch .
R eloca tion  o f th e  shrub was s im p lif ie d  by n o tin g  th e  lo c a t io n  o f 
th e  shrub on th e  f i e l d  form in  t h i s  manners "20' W. o f 6 ,"  o r  "8* E, 
o f 7 ^ ,11 e tc .  This m eant, in  th e  f i r s t  example, t h a t  th e  shrub  was 
tw enty f e e t  w est o f th e  s ix  fo o t  mark on th e  ta p e , o r  in  th e  second 
e ase , th e  lo c a t io n  was e ig h t f e e t  e a s t  o f  th e  sev e n ty -fo u r f o o t  mark on 
th e  ta p e . No d i f f i c u l t y  was encountered in  re lo c a tin g  th e  shrubs excep t 
in  a  few eases  when th e  ta g s  were to rn  o f f .
Deer cen su s . Deer f e c a l - p e l l e t s  were counted on 100 square  f e e t  
c i r c u la r  p lo t s .  Two hundred s ix ty  p lo ts  were e s ta b lis h e d  and th e  p e l l e t  
groups were counted in  A p ril , 1961 and A p ril , 1962. The p lo ts  were no t 
c leaned  and no d i f f i c u l t y  was experienced  in  s e p a ra tin g  th e  p e l l e t  groups 
over a y e a r in . age from th e  p reced ing  w in te r 's  p e l l e t s .  P e l le t  groups 
th a t  were one h a l f  o r  more in s id e  th e  p lo t  were counted as  one group.
P ast p a t te rn  o f  u se . , The form c la s s  o f s e rv ic e b e rry  and choke- 
c h e rry  was recorded  a t  each p o in t used f o r  t r e e  sam plings th e  c lo s e s t
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bush o f each sp ec ie s  in  each quadran t was chosen. The shrubs were ra te d  
u s in g  th e  fo llo w in g  e ig h t c la s s e s  (Dasmann, 1951; Cole, 1958)%
Form C lasses
1 A ll a v a i la b le ,  l i t t l e  o r  no hedging
2 A ll a v a i la b le ,  m oderately  hedged
3 A ll a v a ila b le ,  s ev e re ly  hedged
k P a r t ly  a v a i la b le ,  l i t t l e  o r  no hedging
5 P a r t ly  a v a ila b le ,  m odera tely  hedged
6 P a r t ly  a v a i la b le ,  se v e re ly  hedged
7 U navailab le
8 Dead
Food h a b i t s . Rumen sam ples, c o lle c te d  in  1958 and tu rn ed  over to  
th e  Montana F ish  and Game Food H abits  L aboratory  f o r  a n a ly s is  (W hite, 
1958), were in c o rp o ra te d  in to  t h i s  s tu d y . There were e ig h teen  samples 
c o lle c te d  between January  seven th  and A p ril second, 1958. The m a te r ia l  
had been washed and sep a ra te d  by th e  la b o ra to ry  pe rso n n el and a l l  t h a t
rem ained was i d e n t i f i c a t io n  and volume d e te rm in a tio n . Mr, K, L„ White
had a lre a d y  id e n t i f i e d  some o f th e  samples i n  1958, and th e se  were 
checked by- th e  a u th o r . The m a te r ia l  was id e n t i f i e d  w ith  th e  a id  o f th e  
L aboratory  p la n t  c o l le c t io n s .  Volum etric d isp lacem en t measurement was 
made by w ater d isp lacem ent to  th e  n e a re s t  te n th ..o f  a  cubic cen tim e te r 
in  a  g raduated  c y lin d e r  to  g e t th e  p e rc en t volume o f th e  sam ple. The 
methods o f a n a ly s is  were developed and c a r r ie d  ou t by Kenneth G reer, o f 
th e  Montana Departm ent o f  F ish  and Game.
S o i l s . S o ils  were analyzed  by th e  p rocedures o u tlin e d  in  
Procedure For S o il  A nalysis  (Nimlos, 1961). The an a ly se s  were made by 
p e rso n n e l in  th e  s o i l s  la b o ra to ry  o f  th e  Montana S ta te  U n iv e rs ity ,
School o f F o re s try , under th e  d i r e c t io n  o f  Dr. T. J .  Nimlos,
RESULTS
Logging, burns and overg razing  have provided much more d e e r 
range in  th e  w estern  s t a t e s  th an  was p re se n t p r io r  to  man’ s m an ipu la tion  
o f  th e  lan d  (Leopold, 1950; Brown, 1961), This r e s u lte d  in  l a r g e r  
numbers o f  d e e r in  some a re a s  where p re v io u s ly  h erds were sm all.
Because th e  improvement o f co n d itio n s  f o r  d e e r was d is tu rb a n c e  caused, 
and th e  d is tu rb a n c e  has subsequen tly  been e lim in a te d , p la n t  su ccessio n  
has reduced th e  amount o f d e e r range. F ire  p ro te c t io n  and improved 
g raz in g  p ra c t ic e s  have e f f e c t iv e ly  p reven ted  th e  m aintenance o f many 
o f th e se  ranges in  a  subclim ax s ta g e . The im portance o f th e se  subclim ax 
ranges f o r  d e e r  management len d s  s ig n if ic a n c e  to  th e  w in te r  range 
s tu d ie s  in  th e  R a ttle sn ak e  Creek d ra in ag e .
Tree abundance a t  th e  tim e o f th e  1919 burn . In fo rm ation  
gathered  on th e  stumps and b o les  rem aining from th e  f i r e  in d ic a te  th a t  
th e  r id g e  was covered w ith  a stand  of. Douglas f i r  and ponderosa p ine , 
m ature t r e e s  o r  t r e e s  approaching m a tu rity . Table 1 p re se n ts  t h i s  d a ta  
f o r  th e  seven ty p es  th a t  were d i f f e r e n t ia te d  and mapped a t  th e  beginning 
o f th e  s tudy  (F ig u re .3 ) .
The sou th  and so u th ea s te rn  fa c e s  o f  Wallman Ridge (Areas 1, 2, 3 , 
t  and 6 ) were g e n e ra lly  more open s tan d s  w ith a  h ig h e r p ro p o rtio n  o f 
ponderosa p in e  than  th e  more m esic northw est s id e  o f  th e  r id g e  (Areas 
5 and 7 ) ,  Area 6 , on th e  so u th ea s t fa c e , had a h ig h e r number o f  t r e e s  
p e r a c re  than  any o th e r  a re a  on t h i s  fa c e  and, a l s o ,  Area 6 had co n s id e r­
ab ly  more b a sa l a re a  p e r  a c re  (87 sq, f t , )  th an  th e  o th e r  s tan d s  on th e
1
r id g e . This i s  th e  ItO  a c re  stand  th a t  was n o t burned in  1919.
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W estern la r c h  i s  an im portan t sp ec ie s  in  t h i s  a re a , b u t i t  was no t 
found in  s ig n i f ic a n t  amounts in  any o f th e  o th e r  ty p e s . W ithout th e  
a d d it io n  of t h i s  sp e c ie s . Area 6 would be much l i k e  th e  r e s t  o f th e  
range . The h ig h e r t r e e  d e n s ity  in  t h i s  lo c a t io n  i s ,  no doubt, a 
r e f le c t io n  o f a more m esic environm ent. M oderate s lope  and a s l ig h t  
s h ie ld in g  from th e  sun due to  a bend in  th e  r id g e  a re  p robably  th e  main 
reasons f o r  th e  in c re a s e  in  number o f t r e e s .  An in te r m i t te n t  stream  in  
th e  a re a  c a r r ie s  o f f  th e  snow m elt and p rov ides a  p o rtio n  o f s tream sid e
Table 1 . The number o f t r e e s  p e r  a c re , th e  amount o f  b a sa l a re a  
p e r  a c re , th e  age, and th e  sample s iz e  o f th e  t r e e  v e g e ta tio n  on 
Wallman Ridge a t  th e  tim e o f th e  1919 f i r e .
Type o r a re a  number
Species 1 2 3 4 5 6 7
Trees /A cre
Douglas f i r . 16 15. 11 28 90 34 78
Ponderosa p in e 7 9 12 10 13 9 8
W estern la r c h 17 6
Grand f i r 9
Lodgepole p in e
~U T
5
T otal 23 . „ 23 38 108 92
Basal Areat e e T f F X .......
Douglas f i r  
Ponderosa p in e  
W estern la rc h  
Grand f i r  
Lodgepole p ine  
T otal
Douglas f i r  
Ponderosa p in e  
W estern la rc h  
Grand f i r  
Lodgepole p in e
Douglas f i r  
Ponderosa p in e  
W estern la rc h  
Grand f i r  
Lodgepole p in e  
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h a b i ta t  w ith  dense shrubby v e g e ta tio n  and t r e e s .  The t r e e s  on t h i s  a re a  
(6) a re  approaching th e  age o f m a tu r ity  which i s  about one hundred to  
one hundred and tw enty y e a rs .
Table 2 summarizes th e  d a ta  from th e  stumps in  term s o f r e l a t iv e  
d e n s ity , r e l a t i v e  dominance, r e l a t iv e  frequency  and im portance v a lu e s . 
The r e l a t i v e  f ig u r e s  a re  p e rcen tages o f  th e  in d iv id u a l sp e c ie s , b a sa l
Table 2, The r e l a t i v e  d e n s ity , r e l a t i v e  dominance, r e l a t iv e  
frequency , and th e  im portance va lu es  o f  th e  t r e e  v e g e ta tio n  on Wallman 
Ridge a t  th e  tim e o f th e  1919 f i r e .
Species 1
Type or area number
2 3 4  5 6 7
Relative Density
Douglas fir 53 61 47 73 83 48 85
Ponderosa pine 39 53 27 12 13 8
Western larch 25 7
Grand fir 13
Lodgepole pine 5
Relative Dominance (Basal Area)
Douglas fir 56 46 29 50 82 37 71
Ponderosa pine • 44 54 71 50 11 16 21




Douglas fir 52 ■ 56 50 6l  68 43 75
Ponderosa pine 48 44 50 39 18 20 15
Western larch 23 10 '
Grand f i r 13
Lodgepole pine 14
, Importance Value (Den, + Dorn, H Freq,)
Douglas fir 161 163 126 184 233 128 231
Ponderosa pine 139 137 174 116 41 49 44
Western larch 90 25
Grand fir 31
Lodgepole pine 26
Modified Importance Value (Dens, + Freq„)
Douglas fir 105 117 97 134 151 91 160
Ponderosa pine 95 83 103 66 30 33 23
Western larch 48 17
Grand fir 26
Lodgepole pine ..............................  19 ...............
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a re a  by sp e c ie s , e t c . ,  .compared to  th e  t o t a l  number o f  in d iv id u a ls  o r  
t o t a l  amount o f b a sa l a re a . The im portance v a lu e  i s  th e  summation o f 
th e  r e l a t iv e  d e n s ity , r e l a t iv e  dominance and r e l a t i v e  frequency  (C u rtis  
and M cIntosh, 1951)« The m odified  im portance v a lue  was c a lc u la te d  by 
summing th e  r e l a t i v e  d e n s ity  and r e la t iv e  frequency . The m odified  
im portance v a lue  was c a lc u la te d  to  compare th e  1919 d a ta  w ith  d a ta  
o b ta in ed  from th e  p re se n t t r e e  v e g e ta tio n  from which no b a sa l a re a  
f ig u r e s  were o b ta in ed .
The im portance v a lues f o r  Douglas f i r  in d ic a te  th a t  th i s  sp ec ie s
was o f prim ary im portance in  a l l  o f  th e  ty pes except Type 3. Ponderosa
p in e  was th e  dominant t r e e  in  t h a t  a re a . Ponderosa p in e  i s  o f 
secondary im portance on a l l  o f  th e  o th e r  a re a s  excep t Area 6 and th e re  
i t  was re le g a te d  to  th i r d  p la c e , below Douglas f i r  and w estern  la r c h .
The r e l a t i v e  frequency  and r e l a t iv e  d e n s ity  o f Douglas f i r  i s
h ig h e r than  ponderosa p ine  except in  Area 3* These v a lu es  correspond 
w ell w ith  th e  im portance v a lu e s . The r e l a t i v e  dominance p o r tio n  o f 
Table 2 shows th a t  in  two a re a s  th e re  was more b a sa l a re a  p e r a c re  
o f  ponderosa p in e  than  Douglas f i r  and in  Area k th e  b a sa l a re a  was 
th e  same f o r  each sp e c ie s . On th e  average , th e  ponderosa p ine  was 
o ld e r  b u t few er in  number than  th e  Douglas f i r .
The m odified  im portance v a lues f o r  each sp ec ie s  show th e  same 
r e la t io n s h ip  between th e  sp ec ie s  as  th e  unm odified im portance v a lu e s .
Tree abundance in  1961. The d i s t r ib u t io n  o f  th e  p re se n t t r e e  
v e g e ta tio n  v a r ie s  co n sid e rab ly  from a re a  to  a re a . Table 3 shows th a t  
th e  number o f . t r e e s  p e r a c re  ranges from 10 to  583.
Most o f th e  t r e e s  p re se n t in  1961 were younger th an  fo rty -tw o  
y e a r s ;  th e  tim e e lapsed  s in c e  th e  f i r e .  The few p lace s  where t r e e s
29
Table 3° Trees per acre, age o f th e tr e e s  and sample s iz e  o f
data obtained on Wallman Ridge, 1961,
Type or area 'number
Species 1 2 .. 3 . . 4 5_..... 6 7
Trees/A cre
Douglas f i r 3 10 13 18 46 44y
Ponderosa p in e 7 15 16 13 14 8 29
W estern la rc h ( .2 ) 25 58
Grand f i r 13
Lodgepole p ine J s l 1 L 5 l 6 7 4 -2 -T otal 10 25 29' 31 ~ w ~ 99 553
Age
Douglas f i r 27 16 23 54 23 44 21
Ponderosa p in e 20 12 19 27 12 60 207
W estern la rc h 38 2 7 37 37
Grand f i r - 41
Lodgepole p ine 28 10 27 _30 29
Number o f  t r e e s  in sample
Douglas f i r 10? 25 26 35 42 28 46
Ponderosa p ine 209 35 33 25 12 5 3
W estern la rc h 3 1 15 6
Grand f i r 8
Lodgepole p ine l 1 5 4 5
T otal 320 6o - 60 '6 6 ^ 0 6o So
survived the fire are indicated in the areas where the age is over 
forty-two. Most of these older age tree averages were derived from 
small samples, however. If there are not twenty-five or thirty trees 
in the sample, the sample size is considered inadequate. The average 
ages are misleading in some cases where the combination of old and 
young trees resulted in a moderate mean age. This is mainly the case in 
Area 6, as only a few trees in the older age classes were encountered 
in the rest of the winter range.
The r e l a t i v e  d e n s i t i e s ,  r e l a t iv e  freq u e n c ie s  and m odified  
im portance va lu es  o f  th e  p re s e n t t r e e  v e g e ta tio n  i s  given in  Table 4,
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Table 4„ The r e la t iv e  d en sity , r e la t iv e  frequency and m odified
importance values o f the tree  vegeta tion  on Wallman Ridge, 1961,
Species 1 2
Type or area number
. 3__ • 4 5
Relative Density
Douglas fir 33 42 43 58 70 47 77
Ponderosa pine 65 58 55 42 20 8 5
Western larch 1 2 25 10
Grand fir 13
Lodgepole pine (*3). 2 8 7 8Relative Frequency
Douglas fir ^5 44 46 52 58 4 i 62
Ponderosa pine 5.2 56 50 48 29 12 4
Western larch 2 4 25 17
Grand fir 16
Lodgepole pine 1 CO 6 _ 17
Modified Importance Value (D<ens„ + Freq,)
Douglas fir ......78 " 86 89 110 128 88 139
Ponderosa pine 117 114 105 90 49 20 9
Western larch 3 6 50 27
Grand fir 29
Lodgepole pine 1 6 16 13 25
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The m odified  im portance v a lu es  in d ic a te  th a t  ponderosa p in e  i s  
th e  most im portan t sp ec ie s  in  Areas 1 , 2 and 35 over th e  r e s t  o f  th e  
d e e r w in te r  range i t  i s  dom inated by Douglas f i r .  Ponderosa p in e  
appears to  be more im p o rtan t in  th e  t r e e  v e g e ta tio n  now than  i t  was in  
1919» a lth o u g h  i t  s t i l l  i s  n o t a s  abundant as Douglas f i r .
The s im i la r i ty  in  th e  d e n s ity  o f  th e  t r e e s  on Wallman Ridge in  
1919 and 1961 i s  p re s e n t in  F igu re  5 . At p re s e n t, on ly  a re a  one and 










lype  o r  a re a  number
F igu re  5 . A comparison o f th e  number o f  t r e e s  p e r a c re  on 
Wallman Ridge in  1919 and in  1961 .
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The d e n s ity  o f th e  t r e e  v e g e ta tio n  i s ,  th e re fo re ,  much th e  same as  i t  
was in  1919 and th e  main d if f e r e n c e  i s  in  th e  age o f  th e  t r e e s .
The age d if fe re n c e  i s  i l l u s t r a t e d  in  F igure  6 . The d if fe re n c e  
in  th e  age of th e  1919 s tan d  and th e  p re se n t one i s  about f i f t y  y e a rs . 
T h erefo re , i t  i s  ap p aren t th a t  in  f i f t y  y e a rs , w ith  th e  d e n s i t ie s  
s im ila r  to  to d a y 's  t r e e  d e n s i t i e s ,  Wallman Ridge should appear about 
th e  way i t  d id  in  1919 when th e  f i r e  burned th e  a re a . Area 7 w i l l  be 
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F igure  6 , A comparison o f  th e  mean age of th e  t r e e s  on Wallman 
•Ridge in  1919 and in  19&U
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•will be somewhat more open. In all probability, however, the trees will 
continue to increase in number on some of these areas; if they do, the 
picture fifty years from now will be quite different.
B o tan ica l com position . The v e g e ta tio n  th a t  i s  p re sen t, on the  
g re a te r  p o r tio n  o f Wallman Ridge can b e s t  be d e sc rib ed  as a shrub 
type  (Table 5 ) . Shrubs a re  th e  predom inant type o f  v e g e ta tio n  on 
p r a c t ic a l ly  th e  e n t i r e  r id g e . Only in  Area 7 a re  th e  shrubs l e s s  common 
than  th e  t r e e  v e g e ta tio n  and even here  th e  d if f e r e n c e  i s  n o t g r e a t .
About one half of the shrub coverage consists of plants that 
are preferred forage. Snowbrush ceanothus is by far the most common 
species in this class and servieeberry is second. Chokecherry ranks 
next in abundance where it occurs, but this plant is only rarely found 
on the northwest face of the ridge or in the unburned timbered area on 
the southeast face. Creeping mahonia (Mahonia repens) is the least 
abundant in the preferred shrub class. The importance of creeping 
mahonia as deer forage is little known. The deer do utilize this plant; 
the food habit sample ranked creeping mahonia fifth in volume eaten in 
the winter.
Of the unpreferred shrubs, ninebark is very abundant, being as 
common as snowbrush, and spiraea and snowberry are present though less 
abundant. These three unpreferred forage plants have about the same 
percent canopy coverage as the total for the five desirable species.
Table 5* Percent canopy coverage on Wallman Ridge, 1961,1)
~ P e rcen t Canopy Coverage
Abbrev. • iype  o r  a re a  number
Species Name^) 1 2 3 4 5 . 6  7
P re fe rred  shrubs
Am elanchier a l n i f o l i a Amal 2,8 4 .2 7 .9 3 .5 3 ,2 1 1 .3 4 .8
Ceanothus v e lu tin u s Ceve 1 4 .7 12.8 12 .9 1 1 .2 17 .1 4 .9 .9
Mahonia repens Mare ,8 2 .2 2.5 1 .6 2 .8 1 .4
Prunus v irg in ia n a P rv i 2 .8 .6 1 .8
S u b to ta l 2376 22.0 21.4 19.0 21.9 19.0 “ 771
Intermediate shrubs
Acer glabrum Acgl .8 .7 .6 3.8
A rc to stap h y lo s  u v a -u rs i Aruv 1.9 1 .8 .5 3.0 1 .1 ,9
Rosa gymnoearpa Rogy .8
Rosa w oodsii Rowo 0
CMCO0 .9 .7
S a lix  sp. SAL 1 .8 1 .2
Vaccinium membranaceum 
S u b to ta l
Vame
" ~ 3











3.7 9 .6 24.3 10.4 22,0
Prunus em arginata 
Ribes cereum 
Shepherdia eanadensis 












Symphoriearpos a lb u s Syal 4 .4 4 .6 .8 .2 ,9 .6















Agropyron spicatura 9.7 4 ,2 5 .4 8.9 .7
Bromus tectorum 2,7 .5 1 .7 .7
Carex g ey e ri 9,6 14,7 11.5 10.0 2.3 5 .1 .5
C alam agrostis rubescens ,9 ,6 .9 4 .2 7 .8 7.7
F estuca  id ah o en s is 1.1 .6
K oelaria  c r i s t a t a .7
Poa secunda .5 .6













Table 5 (Cont’d ) . Percent canopy coverage on Wallman Ridge, 1961,
Percent Canopy Coverage
Species
Type or area number 
2 3 ^ 5
Herbaceous P la n ts
A c h ille a  m ille fo liu m  
Apocynum androsaem ifolium  
A ste r conspicuus 
Balsam orhiza s a g i t t a t a  
Lupinus sp.
Penstemon sp .
P o te n t i l l a  g landu losa  








2 .4  .8
3 .4 ' 1 .6
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2 .1  3.1
5.1 10.1
1»6 .7  J - 3w a a i M .  M a p a r f b
T 3  1 .9  ^ 1
Abies g ran d is 1 0 .2
L arix  o c c id e n ta l is 8 .0 3.8
Pinus c o n to rta 2 .3 8 .0 10 .3
Plnus ponderosa 5 .1 .6 1 .4 1 .4
Pseudotsuga m e n z ie s ii 2 .1 2 .1 1 2 .3  . 42 .5
O thers »5 .1 .1
T otal .5 7 .2 .1 .1 5 .0 39.9 5870
L i t t e r 27.4 20.9 31.2 28.3 30.4 23.4 15 .6
"105.7 115.7  9 2 .2  96 ,1  108.2  1 2 1 .8 1 3 1 .2
.5 .9 6.6 1.2  .1
4 .7  1 .3  5 .0  7 .0  1 .3  .6  1 .0
1 ) Those p la n ts  w ith  a  p e rc e n t coverage o f  0 .5  o r  l e s s  a re  in c lu d ed  
under ’’O th e rs”.
2) A bbreviated names o f th e  shrubs w i l l  be used in  th e  ta b le s  th a t  
fo llo w .
I t  i s  i n t e r e s t in g  to  n o te  th a t  in  th e  a re a s  o f h igh  t r e e  
d e n s i t i e s ,  such as Areas 6 and 7, th e  coverage v a lu es  f o r  snowbrush 
d e c rea se . No such d ecrease  can be noted f o r  th e  o th e r  shrub sp e c ie s . 
Chokecherry cannot be in c luded  as i t  does n o t occur in  th e se  a re a s . The 
o n ly  o th e r  p la n t  which seems to  r e a c t  in  th e  same manner i s  e lk  sedge. 
O thers may correspond b u t t h e i r  coverage v a lu es  a re  too  low to  d e te c t  
any s ig n i f ic a n t  tre n d . In  a l l  p r o b a b i l i ty  t h i s  e f f e e t  i s  caused by 
shading .
The f iv e  most abundant shrub sp ec ie s  were t e s te d  f o r  d if f e r e n c e  
between a re a s  u s in g  th e  a n a ly s is  o f v a r ia n c e . -At th e  95$ confidence 
le v e l  th e re  was no d if f e r e n c e  between a re a s , bu t th e re  was a  d if f e r e n c e  
in  sp ec ie s  com position (Table 23, Appendix B). The sp ec ie s  means were 
te s te d  u s in g  Duncan’ s new m u ltip le  range t e s t  (S te e l and T o rr ie , i 960) 
which in d ic a te d  th a t  th e re  was no d if f e r e n c e  between th e  p e rc e n t coverage 
o f snowbrush and n inebark  a t  th e  .05 le v e l  and th a t  no d if f e r e n c e  
e x is te d  between th e  means o f s e rv ic e b e rry , chokecherry , and c reep ing  
mahonia a t  t h i s  le v e l  (Table 24, Appendix B). A s ig n i f ic a n t  d if f e r e n c e  
d id  e x i s t  between th e  snow brush-ninebark group and th e  s e rv ic e b e rry -  
chok ech erry -c reep in g  mahonia group o f  means. Thus, i t  can be s a id  th a t  
Wallman Ridge i s  a  shrub type made up o f snowbrush and n inebark  
p r im a r i ly , w ith  s e v e ra l o th e r  sp ec ie s  o f shrubs being  p re se n t in  l e s s  
abundance.
The g ra s se s  and herbaceous p la n ts  p rov ide  a good ground cover 
under and between th e  shrubs and t r e e s .  A summation o f th e  fo u r  
v e g e ta tio n  c la s s e s  p lu s  th e  l i t t e r  in d ic a te s  t h a t  in  a l l  b u t two a re a s  
th e re  i s  more th an  one hundred p e rcen t ground co v er. Thus, th e  s o i l  i s
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w ell p ro te c te d  and th e re  i s  l i t t l e  chance o f range d e te r io r a t io n  cause 
by s o i l  e ro s io n .
Browse p ro d u c tio n  and u t i l i z a t i o n . The evidence from th e  c l ip  
p lo ts  on th e  low er and upper key a re a s  shows a  wide v a r ia t io n  between 
sp ec ie s  in  browse p ro d u c tio n . Table 6 shows th e  p ro d u c tio n  o f snow- 
b ru sh , chokecherry , s e rv ic e b e rry  and n inebark  f o r  i 960 and 1961, A ll 
c l ip p in g s  were made in  th e  f a l l  a f t e r  th e  le a v e s  o f  th e  deciduous 
spiecies had f a l l e n .
Table 6 , The i 960 and 1961 browse p ro d u c tio n  on th e  low er and 
upper key a re a s  o f  Wallman Ridge, The f ig u re s  in c lu d e  th e  oven d r ie d  
c u r re n t  annual g ro w th ,!)
Production  -  lb /A ,
Lower Key Area Upper Key Area
Species I960 1961 I960* 1961
Amal2) .2 .6 1 0 .3 16 .4
Ceve 209.9 238.1 928.5 850.8
Fhma 15.5 16.9 51.7 77 .5
Prv i 6 .2 3 .4 ■ 7 .8 9 .5
T o ta l 231,8  259oO 999.3 954.2
1 ) D ried a t  130°»l40° F, to  c o n s ta n t w eigh t.
2) See p la n t  l i s t ,  Appendix C, f o r  a b b re v ia tio n s .
W eather co n d itio n s  f o r  th e  i 960 and 1961 growing season (A p ril, 
Hay, June and Ju ly )  were taken  from M issoula County A irp o r t w eather 
d a ta .  The mean m onthly tem pera tu res d u rin g  th e  growing seasons were 
v e ry  s im ila r  f o r  each growing season. The season means were 56°  F. fo r  
each y ea r .an d  th e  f i f t y - s i x  y e a r average f o r  th e se  fo u r  months i s  a ls o  
56° F. In  i 960 , th re e  in ch es  o f r a in  was recorded  compared to  f iv e  
in c h es  in  1961, and s ix  in ch es  f o r  th e  f i f t y - s i x  y e a r mean. F o r ty - f iv e
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■ in ch es  o f  snow f e l l  d u rin g  th e  1959-60 w in te r  and 57 in ch es  were r e ­
corded fo r ' 1960-61. The mean snow fall i s  38 inches a y e a r . On Wallman 
Ridge, both  w in te rs  were r e l a t iv e ly  open w in te rs . Snow dep th  was no t 
ex cessiv e  and th e  sun k ep t p o rtio n s  o f  th e  w in te r  range f r e e  o f  snow 
th roughou t th e  w in te r . The low er key a re a  was. r e l a t iv e ly  snow -free 
both  w in te rs .
v
The low er key a re a  produces l e s s  than  a th i r d  as  much v e g e ta tio n  
p e r a c re  th an  th e  upper key a re a . The low er a re a  i s  on ly  about 1 .5  
a c re s  l a r g e r  th an  th e  upper key a re a  so th e  d if f e r e n c e  between th e  
p ro d uction  on th e  two a re a s  i s  roughly  p ro p o rtio n a l to  th e  d if f e r e n c e  
in  p ro d u c tio n  p e r a c re .
Snowbrush i s  o b v iously  th e  m ajor p roducer and judg ing  from th e  
p ro duction  o f th e  o th e r  sp e c ie s , i t  must be th e  s ta p le  food in  th e  
w in te r  d i e t  o f th e  mule d e e r . This i s  borne ou t in  th e  food h a b its  
and u t i l i z a t i o n  s tu d ie s  th a t  a re  d iscu ssed  elsew here in  t h i s  paper.
This sp ec ie s  as  w ell as s e rv ie e b e rry  and chokecherry a re  g e n e ra lly  
ra te d  h igh  a s  d e e r  fo rag e  in  th e  n o rth e rn  Rocky Mountain Region 
(West, 19^1; A sher, 1951; C a r te r , 1951,).
The d a ta  was te s te d  s t a t i s t i c a l l y  u sing  a " t ” t e s t  f o r  th e  
- comparison o f two means and i t  was found th a t  th e re  was no s ig n i f ic a n t  
d if f e r e n c e  between i 960 and 1961 in  th e  p ro d uction  o f each sp ec ie s  on 
th e  low er key a re a  (Table 25 , Appendix B)„ On th e  upper key a re a , no 
d if f e r e n c e  between y e a rs  was found f o r  s e rv ie e b e rry , snowbrush o r  
chokecherry , b u t n inebark  produced a  s ig n i f ic a n t ly  h ig h e r  amount o f 
fo rag e  in  1961 th an  i t  d id  in  I960. A ll d a ta  were te s te d  a t  th e  951° 
l e v e l .
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Evidence accum ulated from th e  u t i l i z a t i o n  samples in d ic a te  th a t  
se rv ie e b e rry , chokecherry , and snowbrush a re  im portan t w in te r  foods 
and th a t  n inebark  i s  n o t u t i l i z e d  (Table 7)°
During th e  1960-61 w in te r , no mule d e e r  were observed on th e
low er key a re a  a t  any time? th e  u t i l i z a t i o n  v a lues f o r  t h i s  a re a , 
th e re fo re ,  re p re se n t th e  use  by w h ite ta i le d  d ee r a lo n e . In  th e  w in te r 
o f  1961- 62 , t h i s  low er a re a  rece iv ed  more days u se  by th e  mule d eer 
th an  any o th e r  a re a  on th e  w in te r  range. The h ig h e r u t i l i z a t i o n  v a lues 
f o r  th e  I96l~62 w in te r  in  Table 7 9 r e f l e c t  th i s  heavy use  on th e  low er 
key a re a . In  th e  w in te r  o f  1958-59, th e  mule d e e r co n cen tra ted  on th e  
low er key a re a  w ith  d e n s i t i e s  up to  th re e  d ee r p e r a c re  (B a iley , i 960) . 
The mule d e e r d id  no t co n ce n tra te  in  t h i s  a re a  d u rin g  two subsequent 
w in te rs , b u t d u rin g  th e  1961-62 w in te r  co n cen tra ted  th e re  a g a in . From 
th e se  o b se rv a tio n s  i t  i s  ap p aren t th a t  th e  mule d eer do n o t u se  th e
low er key a re a  every  w in te r , b u t no in fo rm atio n  i s  a v a i la b le  on th e
p a t te rn  o f  u se  p r io r  to  th e  w in te r  o f 1958-59° In  1951» Asher re p o rted  
on a s tudy  on Wallman Ridge made du ring  February , March, and A p ril  o f 
th a t  y e a r , b u t no o b se rv a tio n s  were made on th e  low er p o r tio n  o f  th e  
range. His s tu d y  was in  th e  v ic in i t y  o f  th e  upper key a re a .
The upper key a re a  was th e  a re a  o f h e a v ie s t c o n c e n tra tio n  o f 
mule d e e r d u rin g  th e  w in te r  o f 1960-61, More th an  two tim es as much 
chokecherry  and s e rv ie e b e rry  were u t i l i z e d  as  on th e  low er key a re a . 
During th e  1961-62 w in te r , t h i s  a re a  d id  n o t re c e iv e  a s  many d e e r  days 
use  as  th e  low er key a re a , b u t th e  percen tage  used du rin g  th a t  w in te r  
was s t i l l  h ig h e r th an  th e  y e a r  b e fo re  when i t  was th e  main c o n ce n tra tio n  
a re a . This r e f l e c t s  th e  more open, l i g h t  snow cover o f  th e  1960-61
Table 7 . Browse u t i l i s a t i o n  on th e  low er and upper key a reas  o f  Wallman Ridge 
f o r  th e  w in te r  1960-61 and 1961-62*
U t i l i z a t io n
Lower Key Area Upper Key Area
1960-61 "“ ’ 1961-62 '  1960-61 ~  1961-62
^ T ^ T "  % % ^  ^  - _ _ _
lin. wt. lb/A ' lin. w|.« lb/A lin. wt. lb/A lin wt. lb/A
us® used use used u se used use used
l
m  9  .02 52 m  .3 24 23 2 .4 42 , 44 7.2
Ceve 2  6  12.06 19 35 83.3 2 4 37.1 7 15 127.6
Phma © 0 0 0 0 0 0 0 0 © 0 ©
P rv i 1© 10 .6 63 6?  2.3 21 26 2.0 45 48 4 .6
1 j ^ l i n .  u sed  i s  th e  u t i l i s a t i o n  as determ ined by l i n e i r  m easurem ents, —
2) % wfc. u sed  i s  th e  percen tage  u t i l i s a t i o n  based  on w eig h t.
3) lb /A  e q u a ls  u t i l i s a t i o n  d e r iv e d  by m u ltip ly in g  % w%. used by th e  lb . /A  p ro d u c tio n .
4 ) S'ee p lan t, l i s t ,  Appendix ©, f o r  a b b re v ia tio n s .
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w in te r  when th e  mule d ee r were a b le  to  spread ou t much more and occupy 
a la r g e r  p o r tio n  o f  th e  w in te r  range.
Species u t i l i z a t i o n ,  determ ined by th e  volume o f fo rag e  removed, 
was s t a t i s t i c a l l y  compared f o r  th e  w in te rs  o f I 96O-6I  and 1961-62; a 
d if f e re n c e  between y e a rs  e x is te d  in  each case  excep t f o r  snowbrush and 
n inebark  (Table 25, Appendix B). There was no d if f e r e n c e  between y ears  
in  th e  u t i l i z a t i o n  th a t  occurred  on th e  upper key a re a  f o r  snowbrush 
and th e  use on n inebark  was zero each y e a r and on bo th  a re a s .  The 
" t ” t e s t  f o r  th e  comparison o f  two means was a p p l ie d  a t  th e  95$ le v e l .
The methods used to  determ ine u t i l i z a t i o n  were a lso  te s te d  by 
th e  " t ” t e s t  (T able 25, Appendix B), With s e rv ie e b e rry  and chokecherry  
in  both seasons, th e re  was no d if f e r e n c e  a t  th e  95$ confidence  le v e l  
in  th e  p e rc e n t use  c a lc u la te d  by th e  w eight method o r  by l i n e a r  
measurement,. There was a s ig n i f ic a n t  d if f e r e n c e  between th e  methods 
used to  determ ine  u se  on snowbrush on th e  low er key a re a  du rin g  th e
1961-62 w in te r , however. The p ercen tages c a lc u la te d  by w eight were 
s ig n i f ic a n t ly  h ig h e r than  th e  p e rc en t use  computed from l in e a r  m easure­
m ents. Tnis i s  no t s u rp r is in g  as  n o t much l i n e a r  growth i s  tak en  from 
snowbrush. • The mule d e e r feed  on th i s  p la n t  by s t r ip p in g  th e  le a v e s  o f f  
th e  b ranches and th e  w eight method tak es  th e  le a v e s  in to  account w hile  
th e  l i n e a r  method does n o t. With th e  h e a v ie r  u t i l i z a t i o n  o f snowbrush 
on th e  low er key a re a  d u ring  th e  1961-62 w in te r , th e  d if f e r e n c e  between 
methods became a p p a ren t, w h ile  in  th e  p rev ious y e a r  and on th e  upper key 
a re a  d u rin g  th e  1961-62 y e a r , th e  u t i l i z a t io n .o n  snowbrush was low and 
th e  number o f  u t i l i z e d  shrubs a ls o  was low . This r e s u l te d  in  wide 
confidence l im i t s  t h a t  masked th e  d if f e r e n c e  between th e  two m ethods.
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Table 7 p o in ts  o u t th e  d if fe re n c e  in  th e  amount o f  u t i l i z a t i o n  
on each sp e c ie s . S e rv iceb e rry  and ehokecherry , th e  lo w est p roducers 
o f th e  fo u r  sp ec ie s  sampled on th e se  two a re a s , a re  th e  most h e a v ily  
u t i l i z e d .  This in d ic a te s  a p re fe ren ce  f o r  ehokecherry  and se rv ic e b e rry  
by th e  mule d e e r . Snowbrush eeanothus i s  n o t a s  h e a v ily  u t i l i z e d  as 
s e rv ic e b e rry  and ehokecherry , b u t th e  t o t a l  amount o f i t  th a t  i s  taken  
i s  much g re a te r  th an  th e  o th e r  sp e c ie s . I t  produces th e  most v e g e ta tio n  
on th e  key a re a s  and i t  se rv es  a s  th e  bu lk  o f th e  mule d e e r d i e t .
Ninebark appears  to  be com pletely  w o rth le ss  as  d e e r fo rag e  on t h i s  ranges 
even though i t  i s  th e  second h ig h e s t p roducer i t  i s  no t ea ten .
In  th e  sp rin g  o f 1962, when th e  w in te r  use  was measured and 
c a lc u la te d , i t  was noted  th a t  in  s p i te  o f  th e  d e e r c o n ce n tra tio n  on th e  
low producing , low er key a re a , u t i l i z a t i o n  was n o t as h igh  as would be 
expected . In  making f i e l d  o b se rv a tio n s  i t  became obvious th a t  an 
a v a i l a b i l i t y  c r i t e r i a  o f ground le v e l  to  s ix  f e e t  in c luded  some p la n ts  
th a t  were u n a v a ila b le  f o r  some reason  o r a n o th e r . The d i s t r ib u t io n  o f 
snow appeared to  be th e  c h ie f  f a c to r  making so m e 'p lan ts  u n a v a ila b le . 
P lan ts  in  g u l l i e s ,  in  th ic k e ts  below t r e e s ,  and on th e  r id g e  to p s  
where snow d r i f t s  form , were o fte n  unused w hile  on neighboring  open 
a re a s , u t i l i z a t i o n  approached one hundred p e rc e n t. Taber and Dasmann 
(1958) found th a t  in  th e  C a lifo rn ia  c h a p a rra l only  te n  o r  f i f t e e n  
p e re en t o f th e  fo rag e  w ith in  reach  o f th e  d e e r  may be u t i l i z e d .  Their 
problem was p robab ly  compounded somewhat by th e  dense, th ic k e t  producing,
v ‘ ' t
browse p la n ts  th a t  th ey  were working w ith , bu t th e  same problem of 
a v a i l a b i l i t y  occurs on d e e r ranges in  more open ty p e s .
A sharp  drop in  tem pera tu re  from around f re e z in g  to  -23° F . ,
j u s t  p r io r  to  th e  tim e th e  d ee r moved on to  th e  low er key a re a  in  1962, 
re s u l te d  in  th e  f re e z in g  o f a l l  p o r tio n s  o f  th e  snowbrush p la n ts  t h a t  
were no t snow covered . I t  was noted t h a t  th e  d e e r  d id  n o t u t i l i z e  
th e  fro ze n  p o r tio n s  o f  th e  p la n t  as much as th ey  d id  th e  unfrozen  
p o r t io n s . On some bushes i t  was noted th a t  p r a c t ic a l ly  a l l  th e  
unfrozen  p a r ts  o f th e  snowbrush bush was browsed b u t th e  fro zen  p a r t  
on th e  to p  o f th e  bush was l e f t  untouched. The le av e s  o f  snowbrush, 
an evergreen  member o f  th e  fam ily  Rhamnaceae, a re  e s s e n t ia l ly  th e  on ly  
p o r tio n  o f th e  p la n t  th a t  th e  d e e r  u t i l i z e  and th e  le av e s  were th e  
p a r t  o f  th e  p la n t  which were fro ze n . F ro s t, th e n , i s  an o th er f a c to r  
th a t  can l im i t  th e  a v a i l a b i l i t y  o f  d e e r fo rag e  in  some in s ta n c e s .
An e f f o r t  was made to  a ss e s s  th e  im portance o f th e  unm easurable 
f a c to r s  a g a in s t  a v a i l a b i l i t y  and th e  im portance th a t  f re e z in g  had on 
snowbrush u t i l i z a t i o n .  Table 8 i s  th e  r e s u l t ,
- Table 8 , A measure o f th e  degree  o f  u n a v a i la b i l i ty  o f p la n ts  
under s ix  f e e t  and th e  e f f e c t  o f f re e z in g  on snowbrush eeanothus on 
th e  Wallman Ridge low er key a re a , w in te r  1961-62,
T otal
Bushes
U til iz e d
Use on 
T o ta l Bushes 













* 62% o f th e  C. velu tjnus~TrozeT
In  in te r p r e t in g  Table 8 , i t  i s  assumed th a t  on th e  low er key 
a re a  a l l  o f th e  a v a ila b le  browse was u t i l i z e d  to  some d eg ree . I f  any
tagged bush was u n u t i l iz e d ,  then  i t  was considered  u n a v a ila b le .
T herefo re , 91 p e rc en t o f  th e  s e rv ic e b e rry  on th e  a re a  was a v a i la b le .
The a v a i la b le  s e rv ic e b e rry  was u t i l i z e d  52 p e rcen t as compared to  48 
p e rc en t f o r  th e  u t i l i z a t i o n  on a l l  th e  tagged se rv ic e b e rry  sh ru b s.
A s im ila r  r e la t io n s h ip  e x is t s  f o r  ehokecherry , b u t th e  v a lu es  a re  
h ig h e r .
S ix ty-tw o p e rc en t o f th e  snowbrush on th e  low er key a re a  fro z e  
du rin g  th e  1961-62 w in te r . Of th e  t o t a l  number o f  bushes, 4-6 p e rc en t 
o f  th e  fro ze n  ones were browsed compared to  84 p e rc en t o f  th e  unfrozen  
bushes. The average u t i l i z a t i o n  o f th e  fro zen  p la n ts  was 46 p e rc e n t as 
compared to  67 p e rc en t o f th e  unfrozen  fo ra g e . The mean o v e ra l l  use 
o f snowbrush, in c lu d in g  n o n -u ti l iz e d  p la n ts ,  fro zen  and u n frozen  ones, 
was 35 p e rc e n t. There i s  a  s tro n g  in d ic a t io n  th a t  i f  t h i s  browse p la n t
had n o t f ro z e n , o v e ra ll ' u se  would have been g re a te r .
I t  i s  in te r e s t in g  to  n o te  th a t  when c a lc u la t io n s  were made of 
th e  p e rc e n t u t i l i z a t i o n  on th e  upper key a re a , u s in g  on ly  th e  bushes 
th a t  were u t i l i z e d  f o r  th e  c a lc u la t io n s ,  th e  pe rcen tag es  corresponded 
c lo se ly  to  s im ila r  v a lu es  in  Table 8, from th e  low er key a re a . The 
upper a re a  had l i g h t e r  use  du rin g  th i s  w in te r , however, and i t  i s  f e l t  
th a t  some o f th e  u n u t i l iz e d  browse was a v a i la b le  to  th e  d e e r . I f  
t h i s  i s  t r u e ,  th en  p o ss ib ly  th e  amount o f  u t i l i z a t i o n  on an a re a  may 
be r e f le c te d  by th e  number o f p la n ts  o r  branches browsed and n o t th e  
degree o f brow sing on each branch o r bush. This would in d ic a te  th a t  
th e  methods o f m easuring u t i l i z a t i o n  p resen ted  by Passmore and Hepburn
^5
(1955) and Cole (1958) would be v e ry  e f f e c t iv e .  With t h e i r  m ethods, 
th e  degree o f u t i l i z a t i o n  i s  c a lc u la te d  from th e  number o f  stem s 
browsed, w ith  no re fe re n c e  made to  how much o f th e  stem i s  u t i l i z e d .
The r e s u l t s  o f  th e  browse p roduction  e s tim a te s  on th e  e n t i r e  
w in te r  range a re  p re sen ted  in  Tables 9 and 10. Areas I  to  7 a re  th e  
same a s  were d iscu ssed  p re v io u s ly  w ith  regard  to  t r e e  abundance and 
b o ta n ic a l com position. The two key a re a s  a re  p re sen ted  s e p a ra te ly  f o r  
com parison. I t  w i l l  be noted th a t  th e  v a lu es  f o r  Area 1 in  th e  
p ro d u c tio n  ta b le s ,  and a lso  in  th e  u t i l i z a t i o n  ta b le s  t h a t  fo llo w , a re  
th e  average p ro d u c tio n  f ig u re s  f o r  th e  f iv e  subtypes which, to g e th e r  
w ith  th e  key a re a s , make up Area 1 . The d a ta  was analyzed  on th e  b a s is  
o f  th e  t o t a l  th i r t e e n  types and sub types, no t th e  n in e  types p re sen ted  
h e re .
The a n a ly s is  o f v a ria n ce  t e s t  was used to  determ ine  th e  e f f e c t  
o f  sp e c ie s , a re a , and. y ea rs  on th e  p ro duction  o f  th e  th re e  most 
p a la ta b le  sp ec ie s  (Table 26, Appendix B)» The r e s u l t s  in d ic a te  
t h a t  sp ec ie s  has th e  p r in c ip a l  e f f e c t  on p ro d u c tio n . Snowbrush 
produces a much g re a te r  amount in  p ro p o rtio n  to  i t s  abundance th an  
does s e rv ic e b e rry  and ehokecherry  (Table 9; 10s 27, Appendix B).
Area has its effect on production, but the effect is much less than 
that caused by species. Table 27, Appendix B, presents the result 
of a test for the difference in production between areas. The areas 
are significantly different, but no one is significantly different 
from all the others. That is, the heaviest producer is different 
from the lower producing areas, but this area is not significantly a 
heavier producer than the second heaviest producing area and so on down
Table 9 . Production in  pounds per acre o f the browse sp ec ies
o f  vegeta tion  on Mailman Ridge, f a l l ,  i 960.
Production (lb./A.)
Lower Upper Area Number
Species Key Area Key Area I 1 ) 2 3 4 5
P re fe rred
Amal2) .2  10 .3  13 .5  . 14 .7
Ceve 209.9 928.5 761.0  781.5
Mare 7 .8  19 .5  8 .5  37.8
Prvi 6 .2  7 .8  13 .7  7.2
Total 224.1 966.1 796.7  
Intermediate
Acgl .4  .6
Aruv .6  20.0 7 .8  90.5
Rowo .4  .3  3 .4  3 . 8.
Vame 
Others
T otal 1 .0  20 .3  11.6  94.9
Not P re fe rred
Phma 15 .5  51 .7  43 .6  ' . 35.3
Prem
Spbe .3  1 .3  2 .3
Syal TJ) .4  5 .8  3.6
O thers .2  _____ .7
T o ta l 15 .7  52 .4  51.4 -$ K 7
22.6 7 .0  6 .0 8 .5 4 .9
680.6 117.8 531.4 85 .0  84 .4
10.6
1 .6
7 .3  
6 .6  .2
18 .7 8 .8
715.4 131.4 544.9 112.2 98.1
.6 1 .3 3 .3 1 .6
76.7
1 .0
2 .0  117.5 
.2
29.1 57 .2
.4 2 .4 .7
2 .0 . J2A 1.0
81 .4 2 .0  121.0 4 2 .2 £5.5'
8 .3
3 .6
6 .2  17.8 ON0
CO 18.9
.6 .1  1 .9 2 .1 2.0
1 .4 2.8 .6 .4 .7
1.0 .1 .6 1.0
14 .9 9 .1  20.4 12 .0 22."S
1} Weighted mean of five shrub subtypes."
2) See p la n t  l i s t ,  Appendix C, f o r  a b b re v ia tio n s .
3) T means nTraee,!.
th e  l i n e  th rough  th e  low est p roducer.
There was no s ig n i f ic a n t  d if f e r e n c e  between th e  i 960 and 1961 
p ro d u c tio n . A s ig n i f ic a n t  in te r a c t io n  occurred  between sp ec ie s  and 
a re a . This p robab ly  was caused by th e  heavy in f lu e n c e  o f snowbrush 
on th e  t o t a l  p ro d u c tio n  f o r  th e  a re a s . This p la n t  produces such a 
la r g e  amount o f  fo rag e  in  p ro p o rtio n  to  th e  o th e r  two sp ec ie s  te s te d ,
4?
Table 10. Production in  pounds per acre o f th e browse sp ec ies
o f vegetation  on Wallman Ridge, f a l l ,  1961.
Production  ( l b , / A . )
Lower Upper 2 .
S p e c ie s■ Key Area Key Area 1
P re fe rred
Amal2  ̂ .6  16 .4  10 .6  3 .9 13-5 2 .6  8 .6
Ceve* 238.1 850.8 447 .2  541.2 5X9 .2  470 .?  291.3
Mare 9 .0  23 .2  11 .6  35.4 6 .3  1 9 .3  1 ^ .3
P rv i 3 .4  9 .5  7 .4  5 .0 3.5 5 .6  ■
6 7
6 .8 7 .2
71.5 27.0
30.8 1 3 .4
110.8 ^7 .6
In te rm e d ia te
/
Acgl .7  .1  3.0 2 .4  2 .4
Aruv 1 4 ,9 . 14 .0  20.4 31.5 18.0 8 .5  20.5  15 .8  126.
Rowo . 3 '  .5  .6  .4  .1  .9  .1  . T
Vame .4  3.9
O thers     _____ _____ _____ . 1 . 8 .0  .1
T o ta l 1 5 .2  1 5 7 5  a ,7 32.0  21,5  ” 975 23.1  30.1  12575
Not P re fe rred
Phma 16 ,9  
Prem
77.5 '26.1 36.3 6 . 9 ,
1 .8
17.0 42 .0 17 .0 16.8
Spbe T .3 .4 .8 T .5 2 .0 2.0 1 .9
3yal T 
O thers




T o tal 16 .9 7 8 .4 ~277g 37.5 9 .3 19.0 44 .7 19 .4 20,1
* % Frozen Ceve 62 19 7 1 3 9 0 0 0
2 ) See p la n t  l i s t ,  Appendix C, f o r  a b b re v ia tio n s .
th a t  any change in  i t s  p ro d uction  would s ig n i f ic a n t ly  in f lu e n c e  th e  
t o t a l  p ro d u c tio n .
A s ig n i f ic a n t  in te r a c t io n  occurred  between sp ec ie s  and y e a rs , 
b u t i t  was of, l e s s  m agnitude than  th e  e f f e c t  o f sp ec ie s  on a re a . 
Snowbrush, w ith  i t s  u n p ro p o rtio n a l in f lu e n c e , produced somewhat l e s s  






s ig n i f ic a n t .
'Die amount o f  snowbrush th a t  was fro zen  in  th e  w in te r  o f  1961-62 
i s  in d ic a te d  in  Table 1.0. The e f f e c t  was m ainly l im ite d  to  th e  key. 
a re a s . About te n  p e rc e n t o f  th e  snowbrush on th e  range surrounding  
th e  upper key a re a  was fro z e n . Hie seven p e rcen t in  Area 1 and th e  
n in e  p e rc en t in  Area 4 r e f l e c t  th i s  a s  th ey  a re  a d ja c e n t to  th e  upper 
key a re a . The amount o f  damage was a p p a re n tly  dependent on th e  amount 
o f  snowbrush th a t  was uncovered by snow.
Using th e  c r i t e r io n  th a t  th e  d e e r can u t i l i z e  any fo rag e  up to  
s ix  f e e t ,  i t  was d iscovered  th a t  alm ost a l l  o f  th e  annual growth o f th e  
shrub  sp ec ie s  was a v a i la b le  to  th e  mule d ee r (TahLe 1 1 ) . Two sp e c ie s , 
m ountain maple (Acer glabrum) and w illow  (S a l ix . s p . ) had a  h ig h  p e rc e n t­
age o f u n a v a ila b le  fo rag e  where th e se  p la n ts  occu r, b u t they  added very  
l i t t l e  to  th e  t o t a l  pounds o f  fo rag e  produced on th e  w in te r  range s in ce  
th e re  a re  only  o c c a s io n a l, s c a t te re d  p la n ts  o f  th e se  sp ec ie s  on Wallman 
Ridge.
The u t i l i z a t i o n  o f browse on Wallman Ridge f o r  th e  two w in te rs  
o f  th e  s tudy  i s  p re sen te d  in  T ables 12, 13, 14, and 15 . Tables 12 and 
13 p re se n t d a ta  on th e  p e rc en t o f th e  fo rag e  th a t  was u t i l i z e d  and 
Tables 14 and 15 p re se n t th e  u t i l i z a t i o n  in  pounds p e r  a c re .
Hie g r e a te s t  p e rcen t u t i l i z a t i o n  was on s e rv ic e b e rry  and choke-, 
c h e rry  f o r  both  w in te rs . These a re  th e  key p la n ts  on th e  w in te r  range 
and d ee r management should be keyed to  th e se  sp e c ie s . Snowbrush was 
u t i l i z e d  l e s s  h e a v ily , b u t Tables 14 and 15 in d ic a te ,  a g a in , t h a t  t h i s  
p la n t  i s  th e  s ta p le  fo rag e  p la n t  o f th e  mule d e e r . N inebark, a  v e ry  
common sp e c ie s , i s  p r a c t i c a l ly  unused by th e  mule d e e r . S p iraea  and
Table 11. The a v a i l a b i l i t y  o f  shrubs on Wallman Ridge (Mean o f 
two y e a r s ) .
Lower Upper . Area number






lb /A  Prod 0 0 1 .0 ■4o ~ 2.9 0 4 .3 5 .0 7 .8
lb /A  Unav .5 0 1 .6 2.5 2 .2 7 .0
$> Unav 50 0 55 58 44 90
lb /A  Prod .4 13 .4 1 2 .2 9 .3 20.6 4 .8 8 .7  11 .5 5 .8
lb /A  Unav 0 T .2 0 2 .6 0 1 .4 3 .9 0
ia Unav 0 T 2 0 13 0 16 34 0
lb /A  Prod 16 .3 64.6
00a‘Z?<r\ 35.8 7 .6  11.6 29.9  13.0  17.8
lb /A  Unav 0 0 0 0 0 0 0 0 T
ia Unav 0 0 0 0 0 0 ■ 0 0 T
lb /A  Prod 4 .8 8 .6 10.6 6 .1 2.6 6 .1 .1 0 0
lb /A  Unav 0 0 T 0 0 0 0
$> Unav 0 0 T 0 0 0 0
lb /A  Prod 0 0 0 0 5 .0 0 6 .5  1 2 .2 .5
lb /A  Unav 3 .7 5 .5 4 .8 .5
i  Unav 74 85 39 100
1) W eighted mean o f  fivV'shrub"^'sTTbtypes”.   ....... .
2) See p la n t  l i s t ,  Appendix C, f o r  a b b re v ia tio n s .
snowberry a re  s im i la r  to  n inebark  in  t h i s  r e s p e c t .  O ther fo rag e  p l a n t s , ■ 
such as  m ountain m aple, w illow , ro se  (Rosa s p . ) ,  and k in n ik in n ie k  
(A rc to stap h y lo s  u v a ^ u rs i) ,  w h ile  p robably  p a la ta b le  to  th e  d e e r , a re  
in  such low abundance th a t  th ey  p rov ide  a very  sm all p e rcen t o f  th e  
t o t a l  d i e t .
The p e rc en t u t i l i z a t i o n  o f  s e rv ic e b e rry  and snowbrush were each 
te s te d  as  to  th e  e f f e c t  o f y e a r  and a re a  w ith  an a n a ly s is  o f v a ria n ce  
(Tables 28, 2$i Appendix B)« As ehokecherry  does n o t occur over th e  
e n t i r e  w in te r  ran g e , i t  was n o t in c lu d ed  in  th e se  t e s t s .
In  each case  i t  was found th a t  th e  p r in c ip a l  d if f e re n c e  in
50










4 ..5 . 6 7
P re fe rre d
Amal^) 9 23 12 10 6 18 13 1 1
Ceve 6 4 4 6 2 24 '4 3 8
Mare 10 1 6 5 2 T T
P rv i 10 26 9 6 3 23 25
In te rm e d ia te
Acgl 2 4 T 5 T




JJo.t p re fe r re d







1) W eighted mean o f f iv e  shrub sub types,
2) See p la n t  l i s t ,  Appendix G, f o r  a b b re v ia tio n s .
u t i l i z a t i o n  was th e  d if fe re n c e  between y e a r s . The p e rc en t u t i l i z a t i o n  
was h ig h e r  d u rin g  th e  w in te r  o f  1961-62, and Table 16 shows th a t  th e  
t o t a l  amount u t i l i z e d  du rin g  th a t  w in te r a lso  exceeded th e  w in te r  b e fo re . 
T o tal u t i l i z a t i o n  in  1961-62 amounted to  228$ o f th a t  in  th e  w in te r  o f 
1960- 61.
The a n a ly s is  o f v a ria n ce  t e s t  in d ic a te d  th a t  th e re  was no 
s ig n i f ic a n t  d if f e r e n c e  a t  th e  95$ le v e l  in  th e  p e rc en t u t i l i z a t i o n  on











. . 4 ...... . 5 . 6 7
P re fe r re d
Amal2 ) 48 15 22 12 24 19 3 3
Ceve 35 15 15 8 3 19 6 10
Hare 14 14
P rv i 67 48 26 19 10 28
In te rm e d ia te
Acgl 1 42 24
Aruv 9
Rowo 50 T 50 6 T
Vame
Others
Not p re fe r re d





1) W eighted "mean o f  "five  shrub  sub typesi
2) See p la n t  l i s t ,  Appendix C, f o r  a b b re v ia tio n s .
th e  v a rio u s  sample a re a s . W hile th e  d if f e r e n c e  in  th e  p e rc en t use  was 
n o t s ig n i f ic a n t ,  i t .  appears th a t  w ith  a  l a r g e r  sam ple, i t  would be 
p o s s ib le  to  o b ta in  a  d if f e re n c e  between a re a s . The p e rc en t use  on 
se rv ic e b e rry  was co n sid e rab ly  l e s s  in  Areas 6 and 7  ’w h e re  th e  t r e e  
d e n s ity  i s . h ig h e r th an  on th e  r e s t  o f  th e  a re a s  where th e  t r e e s  a re  
more s c a t te r e d .  Except f o r  th e  two key a re a s  which were h e a v ily  
u t i l i z e d ,  th e  u se  was f a i r l y  c o n s tan t o u ts id e  th e  two wooded a re a s .
In fo rm ation  gathered  on th e  form c la s s  o f th e  two key sp e c ie s ,
Table 14. U tiliz a t io n  in  pounds per acre o f browse sp ec ie s  on
Wallman Ridge, w inter, 1960-61.
U ti l i z a t io n  ( lb . /A ,)
Lower Upper 
Species Key Area Key Area 1-w 2
■—— m- mn - mi ai l nm   n»l 'I
P re fe rre d
Arnal^) 2 .4 2 .4 2 .2 2 .4 1 .6 1 .3
Ceve 12 ,6 37ol 22.9 35.0 7 .9 19 .3 12 .3
Mare .3 .1 1 .2 .1
P rv i .6 2 .0 2 .2 X.7 .1 2 .5 .1
S u b to ta l 13.-2 "ToTs ~W 3> 40 .1 10 .TT " 23X 13.8
In te rm e d ia te T T 1 .0 .3 .5 2.0
Not P re fe rred . T .4 .1
T otal 13 .2 41.8 27,6 41.1 11.1 24.0 15.8
r  Weighted mean o f f iv e  shrub sub types.See p la n t  l i s t ,  Appendix C, f o r  a b b re v ia tio n s .
,1  .5




,1  . 2
3°8 2 .3
Table 15, U t i l iz a t io n  in  pounds p e r  a c re  o f browse sp e c ie s  on 
Wallman Ridge, w in te r , 1961-62.
U t i l iz a t io n  ( l b . / A , )
Lower Upper
S pecies Key Area Key Area 1^) 2 3 4 . 5 6 7
P re fe rred
Amal^) .3  7 .2 2 .4 08 2.7 .9 1 .8 .1 .2
Ceve 83 .3  127.6 61.8 12.8 27.3 69.6 13.8 1 .7
Mare .7 ; .5
P rv i 2 .3  4 .6 2 .7 1 .8 1 .2
S u b to ta l 85 .9  1^0.1 15 .^ 31.2 73 .3 15.6 .1 1 .9
In te rm ed ia te T .1 1 .0 T T T
Not p re fe rre d T .1
T otal 85 .9  1^0.1 67.0 15 .4 32.2 73.3 15.6 .1 2 .0
X) Weighted mean o f f iv e  shrub sub types.
2) See p la n t  l i s t ,  Appendix C, f o r  a b b re v ia tio n s .
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Table 16. T o tal pounds o f browse u t i l i z e d  on Wallman Ridge, 










3 4 - 5 6 7 Total
1960-61 504- 1526 7270 1360 4-239 168 2790 4-03 34-2 18602
1961-62 3281 5Xlb 176^8 510 12297 513 2755 11 298 4-24-27
l )  Weighted mean o f f iv e  shrub sub types.
s e rv ic e b e rry  and ehokecherry , s u b s ta n t ia te s  th e  th eo ry  th a t  th e  t r e e  
d e n s i ty  in d i r e c t ly  o r d i r e c t l y  a f f e c t s  th e  u t i l i z a t i o n  on an a re a  
(T able 1 7 ) . Form c la s s  i s  an in d ic a to r  o f  p a s t use  and th e  d i s t r ib u t io n  
o f  th e  form c la s s  on Wallman Ridge in d ic a te s  th a t  u se  has been somewhat 
l e s s  on Area 5 (69 t r e e s /A .) than  on th e  low er numbered a re a s  (31 
t re e s /A . o r  l e s s ) .  On Area 6 , w ith  99 tre e s /A ; and Area 7, having 
583 t r e e s /A . ,  th e  d i s t r ib u t io n  i s  even more w idespread. On th e se  
a re a s , th e  m a jo r ity  o f  th e  shrubs a re  in  th e  l i g h t l y  hedged and 
m odera te ly  hedged c la s s e s .  This i s  no t th e  case  on th e  more open 
a re a s . There, a lm ost a l l  o f th e  shrubs a re  sev e re ly  hedged and very  
few a re  a b le  to  grow over s ix  f e e t  t a l l  and become u n a v a ila b le  to  th e  
d e e r .
Forage q u a l i ty . D ie -o ffs  among d ee r a re  g e n e ra lly  recogn ized  
among b ig  game managers as  being an in d ic a t io n  o f  in adequate  n u t r i t io n .  
The q u a l i ty  o f th e  fo rag e , th e re fo re , i s  a f a c to r  w orth co n sid e rin g , 
p a r t i c u l a r ly  in  reg a rd s  to  w in te r  ran g es. Summer fo rag e  seldom i s  
a  problem due to  th e  la rg e  q u a n ti ty  and wide, s e le c t io n  a v a i la b le ,  bu t 
fo rag e  supp ly  o f  adequate  q u a l i ty  i s  u su a lly ; a l im i t in g  f a c to r  on
5^
Table 17. The d i s t r ib u t io n  o f s e rv ic e b e rry  (M e la n c h ie r  
a l n i f o l i a ) and ehokecherry  (Prunus v irg in ia n a ) in  th e  v a rio u s  form 
c la s s e s .
P ercen t
Form Lower Upper Area Number
C lass Species Key Area Key Area l l )  2 3 5 6 7
1 Amal2) J L
Prvi






98 -^2 15 25
15  50.
20 10 6






1) Weighted mean o f f iv e  shrub sub types.
2) S e e ,p la n t l i s t .  Appendix C, f o r  a b b re v ia tio n s .
w in te r  ranges.
To a id  i n  th e  e v a lu a tio n  o f th e  w in te r  range on Wallman Ridge, 
samples o f th e  key browse p la n ts  were chem ically  analyzed . R esu lts  
a re  p resen ted  in  Table 18 . Each value i s  an average o f fo u r  sam ples, 
one sample tak en  a t  th e  beginning  and one a t  th e  end o f  each o f th e  two 
w in te rs  o f s tu d y .
Crude p ro te in  le v e l s  a re  considered  th e  most s ig n i f ic a n t  index
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Table 18. Chemical a n a ly s is  o f th e  p r in c ip a l  fo rag e  p la n ts  o f 
mule d eer on w in te r  range, R a ttle sn ak e  Creek, 1960-1962.
Percent
Crude N itrogen Free 
Species P ro te in  E x trac t Crude F ib e r Phosphorus
Amal 5„7 3.9  27*8 .12
Ceve 9 .4  7 .0  '1 2 .3  .09
P rv i 8 .6  2 .4  • 28 .4  . 1 7 -
in  d is t in g u is h in g  between "good*5 and •’poor" d e e r  fo rag e  sp ec ie s  (Hagen,
1953? B is s e l l  and S trong , 1955). S tu d ies  o f p ro te in  requ irem en ts  have
e s ta b lis h e d  th e  minimum le v e ls  f o r  d e e r to  be f iv e  p e rc en t in  Oregon
(E inarsen , 1946) and seven o r e ig h t p e rc en t in  C a lifo rn ia  (Leopold,
e t  a l . , 19515 Longhurst, Leopold and Dasmann, 1952). Judging from
th e se  r e s u l t s ,  th e  fo rag e  on th e  R a ttle sn ak e  Greek w in te r  range should
be ad equate . Only th e  q u a l i ty  o f  serv iceberry - may be q u estio n ed .
D ie tz , e t  a l . , (1958), working in  Colorado, found s e rv ic e b e rry  to
eo n ta in  6 . 15$ crude p ro te in  in  a  l a t e  f a l l  sample and 7 .04$ in  a l a t e
w in te r  sam ple. Our sample i s  5°?f° crude p ro te in . S e rv iceb erry  would
appear to  be a m arginal "good” fo rag e  p la n t .  S ince t h i s  sp e c ie s  i s
one o f th e  key fo rag e  p la n ts  on w estern  Montana mule d e e r  ranges
(Asher, 1951? C a r te r , 1951), i t  may w ell be th a t  some a t t r i b u t e  o th e r
!
than  crude p ro te in  makes i t  p re fe r re d  by d e e r .
Phosphorus c o n ten t i s  an o th er a sp e c t o f fo rag e  q u a l i ty  th a t  i s  
im portan t to  th e  w ell being  o f d e e r  (L oveless, 1959). This may ex p la in  
th e  ap p a ren t p re fe re n ce  th e  d ee r have f o r  th e  s e rv ic e b e rry  and choke- 
ch erry  p la n ts  over th e  snowbrush eeanothus on Wallman R idge. These 
w in te r  fo o d s, however, c o n ta in  on ly  m arg inal amounts o f t h i s  elem ent.
M orrison (1957) says th a t  c a t t l e  and sheep feed  should co n ta in  n o t l e s s  
than  .1 ?  p e rc e n t phosphorus; th e re fo re ,  ehokecherry would meet only  th e  
minimum requ irem en t. D ie tz , e t  a l . ,  (1958) s t a t e s  th a t ,  in  g e n e ra l, th e  
deciduous shrubs p rov ide  only  m aintenance d ie t s  f o r  d e e r  a f t e r  t h e i r  
le a v e s  a re  dead. I f  t h i s  i s  so, and m aintenance i s  a l l  t h a t  can be 
expected on w in te r  ran g e , th en  th e  Wallman Ridge fo rag e  i s  p robably  
o f adequate  q u a l i ty .  These minimum requ irem en ts d iscu ssed  h ere  a re  
f o r  a d u l t  an im als, however, so fawns, which need added n u tr ie n ts  fo r  
grow th, p robably  s u f f e r  somewhat from m a ln u tr i t io n  du rin g  every w in te r .
The d e s i r a b i l i t y  o f an evergreen  p la n t ,  such a s  snowbrush, i s  
brought o u t in  our sam ple. The high  p ro te in  and low crude f i b e r
Food Item s
Snowbrush Eeanothus 
Geanothus v e lu tin u s
G rasses and 
Sedges
S e rv iceb erry  
Am elanehier a l n l f o l i a
ehokecherry 
Prunus v irg in ia n a
Creeping Mahonia 
Mahonia repens
Herbaceous P la n ts  







n Frequency of 
Occurrence
F igure  7« P r in c ip a l  foods in  th e  d ie t  o f th e  d a e r  on th e . R a t t le ­
snake w in te r  ran g e , January  -  A p ril , 1958.
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p e rc en t p robab ly  r e f l e c t s  th e  presence o f le av e s  r a th e r  than  j u s t  th e  
woody p la n t  stem s o f th e  deciduous sp e c ie s . The h ig h e r n itro g e n  f r e e
e x tr a c t  c o n te n t o f t h i s  p la n t was suspected  from th e  fra g ra n c e  noted
✓when the plant was dried. Howard (1922) classed the fragrant exudation 
of this species as a balsam.
Food h a b i t s . The co n ten ts  of e ig h teen  rumen sam ples8 c o l le c te d  
between January  seven th  and A p ril second in  1958» a re  p re sen ted  in  
F igu re  7. The w in te r  o f 1958 was an open w in te r  w ith  snow co n d itio n s  
s im ila r  to  th o se  o f  th e  w in te r  o f  1960-61. The food h a b its  should , 
th e re fo re , be in d ic a t iv e  o f what th e  food h a b its  were du ring  th e  f i r s t  
y e a r  o f  t h i s  s tu d y . No d a ta  a re  a v a ila b le  f o r  food h a b its  o f th e  
R a ttle sn ak e  mule d eer d u rin g  a  severe  w in te r , except f o r  th e  g en era l 
in d ic a t io n s  o f  w in te r  range u t i l i z a t i o n  s tu d ie s  in  1961- 62 .
The prominence o f snowbrush in  th e  d i e t  in d ic a te s  th e  im portance 
o f  t h i s  p la n t  in  th e  w in te r  d i e t .  A lso, th e  occurrence  o f  g ra sse s  and 
sedges i s  s u rp r is in g ly  h igh . The only  g ra ss  a v a i la b le  to  th e  d eer 
du rin g  th e  w in te r  months i s  th e  d r ie d  m a te r ia l  from th e  p rev io u s  growing 
season , b u t e lk  sedge rem ains green in  th e  base o f  th e  clumps.
Herbaceous p la n ts ,  however, p lay  a minor ro le ' as  w in te r  food . Other 
workers have re p o r te d  th e  same low  ro le  o f  fo rb s  in  th e  w in te r  d i e t  o f  
mule d eer (F e r re l  and Leach, 1950? W ilk ins, 1957? Lovaas, 1958'? Brown, 
I 96I ) .  S e rv ic e b e rry  and ehokecherry a re  recognized  as  being d e s ir a b le  
sp ec ie s  due to  t h e i r  h igh  frequency  o f occurrence  in  th e  sam ples. 
Creeping mahonia a lso  i s  d e s ir a b le .  O ther sp ec ie s  found in  th e  rumen 
samples i n  sm all amounts and lumped in  th e  m iscellan eo u s s e c tio n  o f 
F ig u re  ?, a re  k in n ik in n ic k , mountain m aple, w illow , ru s s e t  b u ffa lo b e rry
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(Shepherdia c an ad en s is ) and c o n ife r  needles,,
Deer p o p u la tio n  s i z e . The p e l l e t  group counts on th e  1200 a c re  
w in te r  range in d ic a te  t h a t  d e e r  p o p u la tio n s  were 138 d u ring  th e  w in te r  
o f  1 9 6 0 -6 l9 and 201 d u rin g  th e  1961-62 w in te r  p e rio d  (Table 2 l)„  These 
numbers were c a lc u la te d  by s u b tra c tin g  th e  simmer p o p u la tio n  from th e  
t o t a l  p o p u la tio n  th a t  was d e riv ed  from a y e a rs  accum ulation o f  p e l l e t  
groups. I t  i s  e stim ated  th a t  about 15 d e e r  a re  re s id e n t  on Wallman 
Ridge and t h i s  would amount to  3 d eer days p e r a c re  f o r  th e  sp rin g , 
summer and f a l l  p e r io d s . The t o t a l  number o f  p e l l e t  groups in d ic a te  
th a t  th e re  were 14 d e e r days p e r a c re  from sp rin g , i 960 to  sp r in g ,
I 96I  and 19 d e e r  days p e r a c re  du ring  th e  I 96I -62  y e a r . This l e f t  11 
d e e r  days p e r a c re  f o r  th e  w in te r  o f 1960-61 and 16 d ee r days p e r  a c re  
f o r  th e  1961-62 p e rio d . The w in te r  p e rio d  was estim ated  to  be n in e ty -  
f iv e  days (December 20 to  March 25) and th e  d e fe c a tio n  r a t e  was assumed 
to  be 13 groups p e r d eer in  one day. Numerous au th o rs  have d iscu ssed  
th e  u se  and e f fe c t iv e n e s s  o f p e l l e t  group counts and th e  d e fe c a tio n  r a t e  
o f d e e r  (B ennett, E ng lish  and McCain, 1940; Rasmussen and Doman, 1943s 
McCain, 1948; L onghurst, 1954; E berhard t and Van E tten , 1956; H i l l ,
1956| Rogers, In la n d e r  and R o b in e tte , 1958; Jenk ins and B a r t l e t t ,  1959). 
From th e se  re p o r ts  i t  appears t h a t  13 groups p e r day i s  about th e  
average  r a te  f o r  d eer on a  h e a v ily  used w in te r  range .
The accuracy  o f th e  p e l l e t  group census was te s te d  by com parison 
w ith  a th e o r e t ic a l  Poisson d i s t r ib u t io n  (Table 1 9 ) , b u t th e  c h i-sq u a re  
t e s t  shows th a t  th e se  d a ta  do n o t f i t  a  Poisson d i s t r ib u t io n .
To f u r th e r  cheek th e  accuracy  o f  th e  p e l l e t  group coun t, th e  p lo t  
d a ta  were sep a ra ted  and p lo t  one in  each t r a n s e c t  was compared w ith  p lo t
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Table 19. Comparison o f  19 6 l and 1962 p e lle t-g ro u p  co u n ts .
P e l le t  Groups
No. G roups/P lo t
19&L 1962
A ctual Poisson A ctual Poisson
0 172 159.26 159 110.63
1 73 89.88 61 102.73
2 23 25.37 19 47.71
3 10 4.76 22 14.76
4 1 .67 6 3.42
5 1 .08 9 .64
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Calc. Chi-Sq. = 12.28 C alc. Chi-Sq. = 111.08
Chi.™Square .70= 2.195 Chi-Square .70= 2.195
two. Table 20 p re se n ts  th e  r e s u l t s  o f  two ch i-sq u a re  t e s t s  u s in g  two­
c e l l  ta b le s  to  t e s t  th e  hypo theses. At one s tan d a rd  d e v ia t io n  th e re  was 
a  s ig n i f ic a n t  d if f e r e n c e  between th e  p lo t s .  From t h i s  d a ta  i t  would 
appear th a t  th e  sample s iz e  was in ad eq u a te  f o r  th e  accuracy  d e s ire d  o r  
th a t  sam pling tech n iq u e  was f a u l ty .
An a d d i t io n a l  d e e r  p o p u la tio n  e s tim a te  was d e riv ed  from th e  
u t i l i z a t i o n  d a ta .  Forage consumption s tu d ie s  have re p o rte d  th e  fo rag e  
requ irem en t f o r  d e e r to  be about 2 .5  pounds o f a i r  d ry  fo rag e  p e r 
hundredw eight (N iehol, 1938; Rasmussen and Doman, 1943; Palmer, 1944; 
Smith, 1952; French, e t  a l . ,  1958; Brown, 1961). The average w eight 
o f  th e  R a ttle sn a k e  d e e r on th e  w in te r  range i s  133«? pounds. This was 
c a lc u la te d  from B a ile y 's  ( i 960) p o p u la tio n  com position and th e  average 
l i v e  w eight o f  th e  bucks, does and fawns from a 1958 c o l le c t io n  (Taber, 
W hite and Smith, 1959). This ag rees f a i r l y  w e ll w ith  th e  137.8 pounds 
th a t  Rasmussen and Doman (1943) found to  be th e  average w eight o f mule
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Table 20. Comparison o f 1961 and 1962 paired p e l le t  group counts.
P e l le t  Groups
Ho. o f  G roups/P lo t
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Calcr~CM~Sqr""= 2.887~ C alc. Chi-Sq. = 9.265 
Chi-Square .70= 2.195 Chi-Square .70= 3.828
d e e r  in  n o rth e rn  Utah.
On th i s  b a s is ,  th e  d a i ly  fo rag e  in ta k e  p e r d e e r  p re se n t on 
Wallman Ridge would be 3*3 pounds. Assuming no d if f e r e n c e  between our 
oven d r ie d  w eigh ts a t  low tem pera tu res  and th e  a i r  d r ie d  fo rag e  con­
sumption v a lu es  t h i s  r a te  o f consumption r e s u l t s  in  p o p u la tio n  
e s tim a te s  o f 59 d e e r f o r  th e  1960=61 p e rio d  and 135 d e e r p re se n t in  
th e  1961-62 w in te r  herd  (Table 21),
The d i r e c t  o b se rv a tio n  counts o f 81 and 135 m ile  d e e r a re  
b e liev ed  to  be th e  most a c c u ra te  e s tim a te s  o f the  mule d e e r p o p u la tio n  
s iz e  f o r  th e  two w in te rs . These numbers r e f l e c t  th e  maximum 
p o p u la tio n  s iz e  from February 1 to  mid March in  both  y e a rs . The 
v a lu es  were ob ta in ed  each w in te r  by e a r ly  morning counts from 
o b se rv a tio n  p o s ts  in  th e  v a lle y  and on r id g e s  surrounding  Wallman 
Ridge. These counts were n o t a p a r t  o f  th e  study  being  re p o rte d  h e re , 
bu t were o b ta in ed  by an o th er s tu d en t who a lso  s tu d ied  t h i s  mule d e e r
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Table 21. P opu la tion  e s tim a te s  o f th e  w in te r  p o p u la tio n  o f mule 
d e e r on Wallman Ridge, u s in g  th re e  methods to  determ ine th e  s iz e .
Number o f  Deer
Method 1960-61 1961-62
P e l le t  count 138
Forage consumption 59
D ire c t o b se rv a tio n  81
herd  (Fairm an, 1962), With fo u r  o r  f iv e  o bservers  making sim ultaneous 
co u n ts, an a c c u ra te  p o p u la tio n  s iz e  can be determ ined on t h i s  open 
brush range, B a iley  ( i 960) used a s im ila r  method in  h is  s tu d y  o f th e  
Wallman Ridge h e rd .
The r e s u l t s  o f th e  th re e  methods shown in  Table 2L in d ic a te  a 
co n sid e rab le  v a r ia t io n  between th e  p e l l e t  group census and th e  o th e r
1
two m ethods. The d i r e c t  count i s  probably  th e  b e s t  e s tim a te  o f  th e  
th re e ,  b u t i t  i s  an e s tim a te  o f  th e  maximum s iz e  o f  th e  p o p u la tio n , 
no t th e  average  s iz e  o f  th e  w in te r  d e e r h e rd . The d i r e c t  count i s  the  
number o f  d e e r th a t  were p re s e n t from around th e  f i r s t  o f  February  
u n t i l  mid March each y e a r , and b e fo re  and a f t e r  th i s  p e rio d  few er d e e r 
were p re s e n t. The herd in c re a s e s  on th e  w in te r  range du ring  January  and 
d ec rea se s  a f t e r  mid March (Fairm an, 1962).
The p o p u la tio n  e s tim a te  f o r  th e  1961-62 w in te r  d e e r p o p u la tio n , 
c a lc u la te d  from th e  amount o f  fo rag e  consumed, was th e  same as th e  
d i r e c t  coun t; t h i s  method underestim ated  th e  herd  s iz e  f o r  th e  I 96O-61  
w in te r . The fo rag e  consumption method was expected to  r e s u l t  i n  low er 
p o p u la tio n  e s tim a te s  than  th e  d i r e c t  coun t, f o r  th e  amount o f fo rag e  




peak p o p u la tio n  in d ic a te d  by th e  d i r e c t  coun t. This means th e  1961-62 
e s tim a te  o f 135 d e e r i s  ex cessiv e , bu t s in c e  th e  average herd s iz e  i s  
unknown, th e  ex ac t accuracy  of th e  method cannot be determ ined . The 
two y e a r sample on Wallman Ridge suggests  th a t  t h i s  i s  a p r a c t i c a l  
method o f d e term in ing  p o p u la tio n  s iz e  when fo rag e  u t i l i z a t i o n  d a ta  i s  
a v a i la b le .
The p e l l e t  group census method overestim ated  th e  p o p u la tio n  s iz e  
bo th  y e a rs . In  Utah, Rogers, Ju lan d er and R ob inette  (1958) d iscovered  
th a t  15 p e l l e t  groups p e r  day was normal f o r  a good w in te r  range, so 
th e  Wallman Ridge p o p u la tio n s  were re c a lc u la te d  u sin g  th e  15 p e l l e t  
groups p e r day r a te .  The r e s u l t s  were s t i l l  ex cess iv e , however. R ather 
th an  p o p u la tio n s  of 138 f o r  1960-61 and 201 f o r  1961- 62 , th ey  were 112 
and 176 , r e s p e c tiv e ly . The s t a t i s t i c a l  t e s t s  in d ic a te  th a t  th e  p e l l e t  
group r e s u l t s  a re  q u e s tio n a b le . Presumably, more sample p lo ts  would 
p rov ide  a  more r e l i a b l e  p o p u la tio n  e s tim a te , bu t t h i s  may n o t be t ru e .  
Evidence in d ic a te s  th a t  th e  d e fe ca tio n  r a t e  o f d e e r v a r ie s  w ith  feed  
and y e a r (L onghurst, 195^s Dasmann and Taber, 1955) and t h i s  may be t ru e  
h e re , b u t in fo rm atio n  on t h i s  su b je c t i s  no t a v a i la b le  from th e  n o rth e rn  
Rocky Mountain re g io n .
DISCUSSION
S uccession . Measurements show th a t  the  p re s e n t d e n s ity  of 
t r e e s  on th e  Wallman Ridge d eer w in te r  range in  approaching  th e  d e n s ity  
o f th e  t r e e  sp ec ie s  t h a t  were p re s e n t when th e  low er R a ttle sn ak e  Creek 
d ra in ag e  burned in  1919. I f  th e  d e n s i ty  rem ains th e  same and th e  t r e e s  
were allow ed to  grow u n d is tu rb ed  f o r  a n o th e r f i f t y  y e a rs , a  stand  
s im ila r  to  th a t  p re se n t in  1919 should ag ain  cover Wallman Ridge.
That th e  number o f  t r e e s  p e r  a c re  w i l l  remain th e  same f o r  th e  
n ex t f i f t y  y e a rs  i s  u n lik e ly , however. Young t r e e s  and see d lin g s  a re  
p re se n t now and i t  i s  supposed th a t  new t r e e s  w ill, co n tinue  to  become 
e s ta b lis h e d  and grow. I f  t h a t  happens, th e  t r e e  d e n s ity  on Wallman 
Ridge w i l l  co n tin u e  to  in c re a s e .
In  e i th e r  c ase , w ith  an in c re a s e  in  s iz e  and d e n s i ty  o r  an 
in c re a s e  in  s iz e  a lone  as  th e  p re se n t t r e e s  g e t o ld e r , com petition  
between th e  t r e e s  and shrubs w i l l  in c re a se  and th e  r e s u l t  th a t  can be 
expected i s  l e s s  browse. This problem occurs p r a c t i c a l ly  everywhere 
th a t  d e e r  occur in  fo re s te d  re g io n s . Bosley (1956) d is c u s se s  what 
happened from th e  1920 s s to  th e  19^0"s in  th e  E ast and Midwest where 
d i f f i c u l t i e s  a ro se  in  d e e r  h a b i ta t  as th e  fo r e s ts  c lo sed  in  ag a in  on 
th e se  a re a s . H a lls  and Crawford ( i 960) ,  re p o r tin g  on th e  development 
and s t r u c tu r e  o f  th e  Arkansas hardwood o r  hardwood~pine m ix tu res , 
show th a t  as s tan d s  in c re a s e  in  s iz e  and d e n s ity , m ost o f  the  
u n d e rs to ry  i s  e lim in a te d . In  Maine, Banasiak (1961) s t a t e s  th a t  
logged a re a s  p ro v id e  abundant d eer food f o r  only te n  to  f i f t e e n  y e a rs . 
Brown (1961) , working in  W ashington, n o te s  th a t  an in v e rs e  r e la t io n s h ip
. . . V ^
e x is t s  between th e  p e rc en t ground cover o f co n ife ro u s  t r e e  sp ec ie s  and 
w in te r  browse sp e c ie s , A s tudy  on th e  Coeur d 'A lene  N ational F o re s t, 
Idaho, on se v e ra l f o r e s t  types from dense grand f i r  to  more open and 
d r i e r  Douglas f i r  s ta n d s , a ls o  c o n tr ib u te s  to  th i s  su b je c t  (P engelly , 
1961), That s tudy  showed th a t  shrub d e n s ity  v a r ie d  in v e rs e ly  w ith  
o v e rs to ry  d e n s i ty ,  bo th  b e fo re  and a f t e r  lo g g in g .
The p r e c ip i t i a t io n  in  th e  M issoula a re a  p rec lu d es  th e  ra p id  
re in v a s io n  o f d is tu rb e d  a re a s  by t r e e s  th a t  commonly occurs in  h ig h e r 
r a i n f a l l  a re a s , b u t n e v e r th e le s s , re in v a s io n  does .oecur w ith  s im ila r  
r e s u l t s .
The amount o f fo rag e  d ecrease  th a t  w i l l  p robab ly  occur on th e  
Wallman Ridge a re a  i s  unknown. P resen t evidence in d ic a te s  th a t  th e  
northw est fa c e  o f th e  r id g e  i s  capable  o f  su p p orting  a c losed  canopy 
s tand  o f t r e e s  and on th i s  s id e , i n  p a r t i c u la r ,  th e  browse p ro d uction  
should d ec rea se  co n sid e rab ly . The south  and so u th e a s t fa c e s  w i l l ,  
no doubt, remain an open stand  o f Douglas f i r  and ponderosa p in e  and 
th e  d ecrease  in  th e  abundance o f browse under th e se  c o n d itio n s  should 
be l e s s  than  on th e  o th e r  s id e  o f  th e  r id g e .
The d i s t r ib u t io n  o f  th e  form c la s s  o f th e  key fo rag e  sp ec ie s  
on th e  Wallman Ridge w in te r  range in d ic a te s  th a t  browse i s  n o t as 
h e a v ily  u t i l i z e d  in  a re a s  o f  h igh  t r e e  d e n s i t ie s  a s  in  th e  more open 
a re a s .  The p resence  o f t r e e s  i s  no t b e liev ed  to  have a  d i r e c t  e f f e c t  
on th e  d i s t r ib u t io n  o f u se , however,' Wooded a re a s  p ro te c t  th e  snow 
from m eltin g  and th e  deep snow probably  d isco u rag es  th e  d e e r , A 
continued  in c re a s e  in  th e  t r e e  d e n s ity  on Wallman Ridge w i l l  in c re a se  
th e  s iz e  and abundance o f th e se  deep snow a re a s  and in  co n ju n c tio n  w ith
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an o v e ra ll  d ec rea se  in  th e  abundance o f browse, th e  amount o f  u sab le  
w in te r  range w i l l  d e c rea se . Areas 6 and 7, wooded a re a s  which p re s e n tly  
a re  only  s l i g h t ly  used by w in te rin g  d e e r , a re  about 20 p e rc en t o f th e  
t o t a l  w in te r  range a re a „ As th e  t r e e s  r e e s ta b l is h  them selves in  Area 5» 
t h i s  p o r tio n , in  a l l  p ro b a b i l i ty ,  w il l  become poor w in te r  range and 
then  36 p e rc en t o f  th e  a re a  w i l l  be o f l i t t l e  u se  to  w in te rin g  d e e r .
I f  Area 3 fo llow s t h i s  p a t te r n ,  then  68 p e rc en t o f  th e  r id g e  w i l l  be 
tim bered and on ly  30 to  35 p e rcen t o f th e  whole r id g e  w i l l  be s u i ta b le  
f o r  w in te rin g  mule d e e r .
Deer management. O bservations made on th e  w in te r  p o p u la tio n  o f 
mule d e e r in d ic a te  th e re  were 125 d e e r on Wallman Ridge in  1958-59*
115 in  1959-60 (B a iley , i 960 ) , .81 du ring  th e  1960-61 w in te r , and 135 
in  1961-62 (Fairm an, 1962). B a i le y 's  p o p u la tio n  f ig u r e s  were e s tim a te s  
o f th e  herd  s iz e  d e riv ed  from a s e r ie s  o f v is u a l  o b se rv a tio n s  made by 
one o b serv er and Fairm an1s counts were th e  maximum number o f  mule d eer 
seen by a group o f o b se rv ers  making sim ultaneous co u n ts. From th i s  
ev idence, th e  d e e r  p o p u la tio n  i s  considered  to  be m ain ta in in g  i t s e l f .
The low p o p u la tio n  du rin g  th e  I 96O-6I  w in te r  i s  thought to  be a  r e ­
f l e c t io n  o f th e  l i g h t  snow c o n d itio n s  on th e  w in te r  range . This 
p e rm itted  some o f th e  d eer to  w in te r  on a re a s  o th e r  than  Wallman 
Ridge and, a ls o ,  th e  d eer o f te n  remained in  th e  wooded a re a s  where they  
were d i f f i c u l t  to  count a c c u ra te ly  (Fairman,. 1962) .  From th ese , 
p o p u la tio n  e s tim a te s , i t  a p p e a rs - th a t th e  d e e r herd  i s  n o t be ing  over 
h a rv e s te d ; r a th e r ,  th e  d ee r herd p o p u la tio n  should be d ecreased . F i f ty  
p e rc en t u t i l i z a t i o n  o f c u rre n t annual growth i s  g e n e ra lly  considered  
reaso n ab le , s a fe  u t i l i z a t i o n  o f p a la ta b le  sp ec ie s  on range in  good
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c o n d itio n  (H i l l ,  1956). D epleted ranges need more than  f i f t y  p e rc en t 
re se rv ed  f o r  reco v ery . The preponderance o f p a la ta b le  shrubs in  form 
c la s s  3 , in d ic a t iv e  o f  continued,, heavy u se , p la c e s  th e  Wallman Ridge 
range i n  l e s s  th an  good co n d itio n  and to  re c o v e r, more o f th e  c u rre n t 
annual growth should  be l e f t  each y e a r than  i s  now th e  ease .
To p rev en t f u r th e r  d e p le t io n  and to  perm it recovery  o f th e  key 
browse s p e c ie s , th e  number o f d e e r  th a t  w in te r  on Wallman Ridge w i l l  
have to  be d ecreased . By in c re a s in g  th e  bag l im i t  o r  ex tend ing  the  
hun ting  season in  th e  R a ttle sn ak e  Creek d ra in a g e , th e  k i l l  can be 
in c re a se d , bu t th e  e f f e c t  on th e  Wallman Ridge w in te r  herd cannot 
be com pletely  p re d ic te d . The m a jo r ity  o f th e  mule d e e r  a re  n o t p re se n t 
on th e  w in te r  range u n t i l  l a t e  w in te r , to  l a t e  f o r  th e  p r a c t i c a l '  
e s ta b lish m e n t o f  a  s p e c ia l  hun tin g  season , and t h e i r  lo c a t io n  p r io r  to  
t h a t  tim e i s  unknown. Judging from th e  game t r a i l s  and because they  
a re  f i r s t  observed on th e  upper end o f th e  w in te r  range , i t  i s  b e lie v ed  
th a t  th ey  move down from h ig h e r e le v a tio n s . I t  i s  p o s s ib le  th a t  some 
mule d e e r  move in to  t h i s  w in te rin g  a re a  from o u ts id e  d ra in a g es , however. 
To d a te ,  a ttem p ts  a t  marking d e e r  on th e  w in te r  range have been 
in e f f e c t iv e  (B a iley , i 960 ; Fairm an, 1962). Work o f t h i s  n a tu re  should 
be continued  in  o rd e r  to  o b ta in  enough knowledge o f th e  y e a r long  
h a b i ts  o f th e  mule d e e r to  make p re c is e  management o f a d e e r herd  
p o s s ib le .
Follow ing herd  re d u c tio n , e f f o r t s  should be made to  in c re a s e  th e  
c a r ry in g  c a p a c ity  o f  th e  w in te r  range . Wallman Ridge has a  la r g e  amount 
o f browse cover. Twelve sp e c ie s  o f shrubs a re  f a i r l y  common, b u t o f  
th e se  tw e lv e , o n ly  th r e e ,  o r  p o s s ib ly  fo u r , sp ec ie s  a re  u t i l i z e d  to  any
6?
g re a t e x te n t . The p re fe rre d  p la n ts  on t h i s  a re a , s e rv ic e b e rry , choke- 
c h erry  and snowbrush, a re  g e n e ra lly  favored  p la n ts  wherever th ey  occur. 
O ther browse sp ec ie s  t h a t  a re  n o t abundant on Wallman Ridge, b u t would 
p robab ly  be f a v o r i t e  browse p la n ts  i f  th e re  were more o f th an , a re  
c reep in g  mahonia, some sp ec ie s  o f  w illow , and m ountain m aple. C a rte r  
(1951) found th e se  shrubs to  be favored  sp ec ie s  on o th e r  w estern  Montana 
w in te r  ran g es .
Some o f th e  n o n -u ti l iz e d  p la n ts  oceuring  on Wallman Ridge a re  
favo red  fo rag e  sp ec ie s  in  o th e r  lo c a t io n s .  In  th e  Black H i l l s ,  f o r  
example,,, snowberry i s  one o f  th e  favored  w in te r  p la n ts  f o r  mule d e e r 
and w h ite ta i le d  d e e r (H ill  and H a rr is , 19^3)° On Wallman R idge, however, 
p r a c t i c a l ly  no u t i l i z a t i o n  i s  made o f t h i s  sp e c ie s . Rose and 
k in n ik in n ic k  a lso  a re  p re fe r re d  in  th e  Black H i l ls ,  b u t on Wallman 
Ridge, n o t enough o f  th e se  two p la n ts  a re  produced to  make them 
im p o rtan t, N inebark, one o f th e  most, common shrubs on th e  w in te r  range, 
i s  no t browsed a t  a l l .  Only in  v e ry  r a r e  cases could a  browsed tw ig be 
found and no n inebark  was id e n t i f i e d  in  th e  rumen sam ples. S p iraea , 
a ls o ,  i s  a p la n t  n o t favored  by th e  R a ttle sn ak e  mule d e e r in  th e  w in te r .
A lready d iscu ssed  has been th e  problem o f t r e e  p ro g re ss io n  and 
th e  p o s s ib le  e f f e c t  i t  may have on th e  browse and w in te r  range. Some 
method o r com bination o f  methods i s  n ecessa ry  to  h a l t  o r  s e t  back 
su ccess io n  on Wallman Ridge o r a continued  d ecrease  in  th e  c a rry in g  
c a p a c ity  o f  t h i s  range can be expected ,
A management program th a t  in c lu d e s  th e  use  o f  p la n t  sp rays and 
f i r e  p robab ly  would be e f f e c t iv e  in  e lim in a tin g  th e  com petition  
between t r e e s  and shrubs and between n o n -p re fe rred  and p re fe r re d
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browse sp e c ie s . M anipulation  o f  range by f i r e  has been s tu d ie d  in  
C a l ifo rn ia  (B isw ell, e t  a l , , 1952; B isw e ll, 1961) and under p ro p er 
c o n d itio n s  i t  may be s a t i s f a c to r y .  Mueh more re sea rch  must be done on 
th i s  s u b je c t ,  however, b e fo re  s p e c if ic  tre a tm e n ts  can be recommended 
and b e fo re  r e s u l t s  can be p re d ic te d .
We la c k  evidence on th e  e f f e c t s  o f burning and sp ray ing  game 
ranges f o r  w i ld l i f e  management purposes in  th e  n o rth e rn  Rocky Mountain 
re g io n . • Evidence o f th e  e f f e c t s  o f  th e se  p rocedures a re  n ecessa ry  
b e fo re  th ey  can become working to o ls  f o r  th e  w i ld l i f e  manager. Of 
u tm ost im portance in  t h i s  m a tte r , however, i s  th e  n e c e s s i ty  o f 
m a in ta in in g  d e e r herd' numbers w ith in  th e  c a rry in g  c a p a c ity  o f t h e i r  
range i f  improvements a re  to  be e f f e c t iv e  and to  perm it th e  r e e s ta b l i s h -  
ment and developm ent o f  th e  more favored  browse sp e c ie s .
SUMMARY
A w in te r  range s tudy  o f th e  Rocky Mountain mule d e e r (Odocoileus 
hemionus hem ionus) in  th e  R attle sn ak e  Creek d ra in ag e  n o rth  o f M issoula, 
was conducted d u rin g  th e  w in te rs  o f I 96O-6I  and 1961-62, The 
o b je c t iv e s  were to  determ ine  th e  e f f e c t  o f  su ccession  on th e  w in te r  
range and to  d e sc r ib e  th e  p re se n t c o n d itio n  o f th e  range and th e  fo rag e  
sp e c ie s  th a t  occu r there* The w in te r  range i s  an a re a  o f  two square  
m ile s ,  lo c a te d  on a r id g e  th a t  was burned by a f o r e s t  f i r e  in  19190
The v e g e ta tio n  o f  th e  w in te r  range was sampled to  d e term ine  th e  
t r e e  abundance a t  the  p re se n t tim e and in  th e  p a s t ,  as  r e f le c te d  by th e  
t r e e s  on th e  w in te r  range now and th e  stumps and boles, l e f t  from th e  
f i r e .  The b o ta n ic a l com position o f  th e  a re a  was determ ined , and th e  
amount o f  fo rag e  p ro d uction  and u t i l i z a t i o n  was sampled, A n u t r i e n t  
a n a ly s is  was run  on th e  main browse speci.es. The number o f  d e e r  in  th e  
w in te r  herd  was e stim ated  and t h e i r  food h a b its  were determ ined from 
rumen sam ples.
Tree abundance d a ta  in d ic a te s  th a t  th e  d e n s ity  o f th e  t r e e s  
p re s e n tly  growing on th e  w inter- range i s  approaching  th e  d e n s i ty  o f  
th e  t r e e  v e g e ta tio n  p r io r  to  th e  burn in  1919s b u t th e  average age o f 
th e  p re s e n t s tan d  i s  l e s s  th an  th e  1919 s tan d .
The w in te r  range i s  m ainly  covered w ith  shrub and t r e e  v e g e ta tio n . 
G rasses and herbaceous p la n ts  a re  p l e n t i f u l ,  b u t t h e i r  im portance i s  
secondary . Shrubs predom inate in  most o f  th e  a re a s , Snowbrush 
ceanothus (Ceanothus v e lu t in u s ) and n in eb ark  ( Fhysocarpus m alvaceous) 
a re  th e  two m ost common shrub  sp ec ie s  and produce th e  g r e a te s t  amount
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o f c u rre n t annual growth,
Snowbrush i s  u t i l i z e d  m odera tely  and n inebark  i s  no t u t i l i z e d  
a t  a l l  f o r  fo ra g e . S e rv iceb e rry  (Amelanchier a l n i f o l l a ) and chokecherry  
(Prunus v i r g in ia n a ) a re  th e  key fo rag e  sp ec ie s  on th e  w in te r  ran g e . On 
most o f th e  w in te r  range th e se  two sp ec ie s  a re  found in  a form c la s s  
in d ic a t iv e  o f  co n tinued , heavy brow sing. I f  th e  p re se n t degree  o f  
u t i l i z a t i o n  c o n tin u e s , th e se  two browse sp ec ie s  can be expected to  
rem ain in  t h i s  clubbed, overbrowsed c o n d itio n .
Though s e rv ic e b e rry  and chokecherry  a re  th e  p re fe r re d  fo rag e  
sp e c ie s , snowbrush i s  th e  s ta p le  food item . This sp ec ie s  i s  th e  g re a t­
e s t  p roducer on th e  w in te r  range, and a  g re a te r  amount o f snowbrush i s  
ea ten  than  any o th e r  sp e c ie s . Rumen a n a ly s is  in d ic a te s  th e  same 
r e la t io n s h ip  on th e  abundance o f snowbrush in  th e  d i e t  a s  th e  range 
s tu d ie s .  In  th e  rumen c o n te n ts , a  h igh  frequency  o f g ra s se s  and sedges 
was p re s e n t ,  b u t t h e i r  volume was low . This s tu d y  d id  n o t in c lu d e  any 
measurement o f th e  p ro d u c tio n  and u t i l i z a t i o n  o f th e  g ra s se s  and 
herbaceous p la n ts .
The d e e r  p o p u la tio n  was sampled u s in g  d i r e c t  co u n ts , p e l l e t  
group c o u n ts , and th e  amount o f  v e g e ta tio n  consumed. The d i r e c t  count 
and th e  amount o f v e g e ta tio n  consumed r e s u l te d  in  s im ila r  e s tim a te s , b u t 
th e  p e l l e t  group count provided  numbers t h a t  were in  excess o f  what th e  
t o t a l  d e e r  herd  s iz e  was co n sidered  to  be.
To p rev en t f u r th e r  d e p le t io n  and to  perm it recovery  o f key 
browse sp e c ie s , i t  w i l l  be n ecessa ry  to  c o n tro l  th e  number o f  mule 
d ee r on th e  w in te r  range. Once th e  herd  c o n tro l i s  ach ieved , management 
p ra c t ic e s  can be ap p lie d  to  th e  range i t s e l f .  Some form o f range
improvement i s  n ecessa ry  because p la n t  su ccessio n  i s  changing th e  range 
from a subelim ax shrub type  to  a  co n ife ro u s  stand  o f  t r e e s .  More 
re se a rc h  on range Improvement methods i s  n ecessa ry  b e fo re  s p e c i f ic  
tre a tm e n ts  can be recommended and b e fo re  r e s u l t s  can be p re d ic te d .
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sh ip s  o f th e  mule d e e r , B ridger M ountains, Montana. J .  W ild l. Mgmt. 
2 1 ( 2 ) SI59-I69.
APPENDIX A
Table 22. S o i l  a n a ly s is  data from Wallman Ridge, R attlesnake Creek Drainage, 1962
P i t THorizon Depth T e x tu r a l . . .pH N E x tra c t .  C ations me./lOO gm. ~ A v a il. P"
No. in . C lass % Ca Mg K Na ppm



































7 .6 15.3 3 .0 .95 .08
3 .5
4 9 .0
B11 10 Loam 7 .9 15.5  - 1 .2 .18 .08 7 .0
2
B2 34 Loam 7 .9 14.1 1 .4 .088 .07 3 .5
B3 57
Loam 7 .7 12.9 1 .2 .089 .08 3 .5

















Table 2 2  (Cont'*<$). S o i l  a n a ly s is 'd a ta  from Wallman Ridge, -R attlesnake Creek Drainage, 1962*
Pit, Horizon Septh Textural pffi N Extract* Cations me./lOO gm. Avail. P
N o . ______ in. Class;  % C'a Mg K Ha ppm
\
*2 4 Loam 6>.7 8 .2 .08  3 .0
B2 16 Loam 6 .G 7*5 .09 • 7.®
^1 3 5 . Loam 7 .8 2 1 .2 .©5 0
A21 1*5 Loam 6 .2 .44 .12  25.0.0
&22 5 Loam 6 . 6, 9 .1 .0 6  168.0
A2Bb 22 LoanySand'
7 .0 _ 3 .2 .06  49 .0
*■ The work was not completed due to a. breakdown in the- laboratory apparatus.
APPENDIX A. SOILS DATA
Horizon Depth D escription
S o il  p r o f i l e ; S o il P i t  1
Ap 0 -2"  G rayish brown (10YR5/2) d ry ; v e ry  dark  g ray ish
brown o r  very  da rk  brown (10YR2.5/2) m o is t; 
g ra v e lly  sandy loam te x tu re ;  weak medium to  
weak f in e  subangu lar b locky s t r u c tu r e ;  s o f t  
when d ry , f r i a b l e  when m o is t, n o t s t ic k y , n o t 
p l a s t i c  when w et; 25$ ro ck ; v e ry  numerous f in e  
roots.; boundary e le a r  and sh arp ,
Bc 2-6" Brown to  dark  brown (10YR^/3) m o is t; g ra v e lly
loam; s t r u c tu r e  weak medium to  weak f in e  
subangular b locky; m o is t f r i a b l e  s t r u c tu r e ,  
non s t ic k y  o r  p la s t i c  when w et; 35$ co arse  
fragm ents; v e ry  numerous f in e  ro o ts ;  boundary 
c le a r  and wavy.
Cca^ '6 -1 3 "  G rayish brown (10YR5/2) m o is t; very  g ra v e lly
sandy loam; single grain structure; consistence 
loose when moist, wet non sticky, non plastic; 
70$ coarse fragments; many fine roots; 
boundary elear and wavy.
Cca2 13«48+" Pale brown (10YR6/3) moist with prominent
sp eck les  o f  CaGCL; v e ry  g ra v e lly  sandy loam; 
s in g le  g ra in  s t r u c tu r e ;  co n s is te n ce  lo o se  
when m o is t, wet non s t ic k y , non p l a s t i c ;
80$ o f  volume i s  rock and s to n e ; few f in e  
ro o ts .
Coarse fragm ents a re  m ostly  a n g u la r , s o f t ,  Newland lim es to n e  w ith  some
rounded q u a r tz i te .
S o il  p r o f i l e ; S o il  P i t  2
A2 0 -8"  Very p a le  o r  p a le  brown (10YR2.5/3) d ry ; dark
grayish brown (10YR^/2)moist; gravelly loam;
- weak co arse  subangular b locky to  weak f in e  
subangu lar b locky  s t r u c tu r e ;  m o ist f r i a b l e ,  
wet non s t ic k y , non p l a s t i c ;  volume o f  rock  
i s  50$ ; numerous f in e  ro o ts ,  few medium; 
pH 7®6 ; weakly ca lc a re o u s ; g rad u a l boundary.
81
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Horizon Depth D escrip tion
S o il  p r o f i l e  % S o il P i t  2 (C ont'd )
E... 8»13" Very p a le  brown (10YR?/3) d ry ; ye llo w ish
brown (10IR5/5-) m o is t; ve ry  g ra v e lly  laom; 
weak co arse  to  weak f in e  subangular blocky; 
f r i a b l e  when m o is t, non s t ic k y  o r  p l a s t i c  when 
w et; 53$ o f volume i s  rock  and s to n e ; numerous 
f in e  ro o ts  and few medium ro o ts ;  pH 7°9s 
weakly c a lc a re o u s ; boundary g radua l.
B, 2 13“23)! Very p a le  brown (10TR7/3 d ry ) ve ry  g ra v e lly
loam; y e llo w ish  brown (10YR5/*O m o is t; weak 
medium subangu lar b locky s t ru c tu re ;  c o n s is ten cy  
s l ig h t ly  hard  when d ry , f r i a b l e  when m o is t, 
non s t ic k y  o r  p l a s t i c  when w et; 50$ o f  volume 
i s  s to n e  and rock ; few medium s ized  ro o ts ,  ' 
numerous f in e  ro o ts ;  pH 7*9; v io le n t ly  
ca lc a re o u s; g radual boundary.
B2 23-39" Very p a le  brown (10YR?/3 d ry ) very  g ra v e lly
loam; 10YR6/3 m o is t; weak medium subangular 
b locky s t r u c tu r e ;  compacted when d ry , non 
s t ic k y  o r  p l a s t i c  when w et; few th in  c la y  
f i lm s ; 57$ o f  volume s to n e  and ro ck s ; few f in e  
ro o ts  p re s e n t;  pH 7=7; v io le n t ly  c a lc a re o u s ; 
boundary g rad u a l.
B„ 39-52+" Very p a le  brown (10YR7/3 d ry ) v e ry  g ra v e lly
loam; 10YR6/3 m o is t; weak medium subangu lar 
blocky s t r u c tu r e ;  d ry , compacted co n s is te n ce , 
.non s t ic k y  o r  p la s t i c  when wet*; few th in  c lay  
f ilm s  in  ro o t ch annels; ?6fo o f  volume i s  rock ; 
few f in e  ro o ts  p re s e n t;  pH 7«7 1 v io le n t ly  
c a lca reo u s; boundary g rad u a l.
Coarse fragm ents i n  p r o f i l e  c o n s is te d  o f  an g u la r Newland lim esto n e  
l e s s  th an  3" in  d iam eter and few q u a r tz i t e  and a r g i l l i t e  ran g in g  from 
3" to  12 " i n  d iam e te r .
S o il  p r o f i l e  % S o il  P i t  2
Ag 0-7" L igh t g ray  o r  l i g h t  g ra y ish  brown (10IR 6.5/2
d ry ) g ra v e lly  loam; 10H & /2  m o is t; s t r u c tu r e  
weak co arse  subangular b locky to  weak f in e  
subangu lar b locky; f r i a b l e  when m o is t, not 
s t ic k y  o r  p l a s t i c  when w et; ^9$ o f volume a re  
co arse  fragm ents; numerous f in e  ro o ts ,  few 
medium s ized  ro o ts ;  pH 6 . 8 ; weakly c a lc a re o u s ; 
boundary c le a r ' and wavy.
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Horizon Depth D escription
Soil profile s Soil Pit 2, (Cont’d)
Very p a le  o r  l i g h t  y e llo w ish  brown (10 YR6.5A 
d ry ) v e ry  g ra v e lly  loam; 10YR5/6 m o is t; 
s t r u c tu r e  weak medium subangu lar b locky; lo o se  
when m o is t, non s t ic k y  o r  p l a s t i c  when w et;
80$ co arse  frag m en ts ; many f in e  ro o ts  ; pH 
7 .8 ; weakly c a lc a re o u s ; boundary gradual,.
Y ellow ish o r  dark  y e llo w ish  brown (10YR4„5/^ 
m o is t)  v e ry  g ra v e lly  sandy loam; weak medium 
subangular b locky s t r u c tu r e ;  lo o se  when m o is t, 
non s t ic k y , non p l a s t i c  when w et; 83$ coarse  
fragm ents; few f in e  ro o ts ;  pH 7 .8 ; v io le n t ly  
c a lc a re o u s ; g radual boundary.
P ale  brown (10YR6/3) m o is t; ve ry  g ra v e lly  sandy 
loam; lo o se  when m o ist, non s t ic k y  o r  p la s t i c  
when w et; v e ry  few  th in  c la y  f i lm s ; 76$ 
co arse  fragm ents;* few  f in e  ro o ts ;  pH 7*8; 
boundary g rad u a l.
S h a tte re d  Newland lim es to n e  bedrock -  can c u t 
through i t  w ith  a  k n ife .
Under th e  snowbrush ceanothus (Ceanothus v e lu t in u s )  th e re  i s  a  A, o r  
hum us-like ve ry  dark  brown (10YR272 m o is tJ  ho rizon  th a t  i s  g ra n u la r  and 
h ig h  i n  o rg an ic  m a tte r .
* In B2 horizon, 10$ of the coarse fragments beyond 70$ are subrounded 
and subangular red argillite and quartzite.
Soil profile s Soil Pit 4
A2 0-6" Light brownish gray (10YR6/2 dry) very gravelly
loam; dark  g ra y ish  brown m o is t; weak medium 
g ra n u la r  s t r u c tu r e ;  f r i a b l e  when m o is t, non 
s t ic k y  o r  p l a s t i c  when w et; 60$ o f volume 
co arse  fragm ents g re a te r  th an  2 mm.; very  
numerous f in e  ro o ts ;  pH 6 .7 ; boundary c le a r  
and wavy.
6-15" L ig h t gray (10YR7/2) d ry ; p a le  brown (10YR6/3)
m o is t; ve ry  g ra v e lly  loam; s t r u c tu r e  weak 
co arse  subangu lar b locky to  weak f in e  sub­
an g u la r  b locky; f r i a b l e  when m o is t, no t 
s t ic k y  o r  p l a s t i c  when w et; 70$ co arse  





Horizon Depth D escription
S o il  p r o f i l e ; S o il P i t  4 (Gont’d)
Bg 15-22" L igh t ye llo w ish  brown (10YR6/^ d ry ) very
g ra v e lly  loam; 10YR5/6 m o is t; s t r u c tu r e  weak 
medium subangu lar blocky; f r i a b l e  when m o is t, 
n o t s t ic k y  o r p l a s t i c  when w et; few th in  c lay  
f ilm s  on ro ck s ; 80$ co arse  frag m en ts ; few 
• f in e  ro o ts ;  pH 6 .0 ; boundary ab ru p t and sh arp .
C-̂  22-^0+" Brown (10IR5/3 m o is t) v e ry  g ra v e lly  loam;
s in g le  g ra in  s t r u c tu r e ;  co n sis ten cy  lo o se
when m o is t, non s t ic k y  o r p l a s t i c  when w e t ; : 
90$ co a rse  fragm ents; ro o ts  few and f in e ;  
pH 7 .8 ;  v io le n t ly  c a lc a re o u s .
Goarse fragm ents a re  a n g u la r , p la te y , s o f t  lim esto n e  under in  
d iam e te r .
S a i l  p r o f i l e : S o il P i t  .5
A21 0-2" Very d ark  g ra y ish  brown (10YR3/2 m o is t)
g ra v e lly  loam; s t r u c tu r e  weak medium sub­
an g u la r  blocky; f r i a b l e  when m o is t, w et non 
■ s t ic k y , non p l a s t i c ;  72$ co arse  fragm ents 
(2cm. -  3 i n . ) ;  numerous f in e  ro o ts ;  pH 6 .2 ; 
boundary e le a r ,  wavy.
A22 2-10" Dark g ray ish  brown (10YR/+/2 m o is t) v e ry
g ra v e lly  loam; s t r u c tu r e  weak medium sub­
a n g u la r  b locky; f r i a b l e  when m o is t, w et non 
s t ic k y , wet non p l a s t i c ;  Qkfo co arse  fragm en ts; 
many f in e  ro o ts ;  pH 6 .6 ; c le a r  wavy boundary.
A2B2 10-37+" Brown (7.5YR5/2 m o is t) v e ry  g ra v e lly  loamy
sand; s in g le  g ra in  s tru c tu re s  lo o se  when 
m o is t, non s t ic k y  o r  p l a s t i c  when w et; 7^$ 
c o arse  fragm en ts; few f in e  ro o ts ;  pH 7«0.
On th e  la r g e  rock  th e re  i s  co n s id e ra b le  f in e s .
Ten p e rc e n t o f th e  p r o f i l e  i s  co arse  fragm ents l a r g e r  th an  3"®
The co arse  fragm ents a re  an g u la r q u a r tz i t e  vary in g  in  c o lo r  from red  
to  l i g h t  p ink  -  somewhat f la k e y .
APPENDIX B
APPENDIX B. STATISTICAL TREATMENT
Mr. D. G. McRae o f th e  m athem atics departm ent a t  Montana S ta te  
U n iv e rs ity , provided  th e  s t a t i s t i c a l  adv ice  f o r  th e  a n a ly s is  o f  th e  - 
d a ta  ga thered  in  t h i s  s tu d y .
The a n a ly s is  o f  v a ria n ce  was used to  t e s t  th e  p e rcen t coverage 
o f th e  f iv e  main browse sp e c ie s , th e  p ro duction  o f  th e  th re e  h ig h ly  
u t i l i z e d  sp ec ie s  and th e  u t i l i z a t i o n ' o f  s e rv ic e b e rry  and snowbrush. 
Area and sp e c ie s  d if f e re n c e s  were te s te d  u s in g  th e  mean v a lu es  o f 
eaeh a re a  to  exp ress th e  va lu es  f o r  coverage, p ro d u c tio n , and 
u t i l i z a t i o n .  (T ables 23, 26 , 28 and 29),.
When th e  n u l l  h y p o th esis  was r e je c te d ,  th e  means were s p e c i f ic ­
a l l y  compared w ith  D uncan's new m u ltip le - ra n g e  te s t .,  (S te e l  and 
T o rrie , I9 6 0 ) . Tables 24 and 27 p re s e n t th e  r e s u l t s  o f th e se  t e s t s .
Key a re a  p ro d u c tio n  and u t i l i z a t i o n  was compared u s in g  a  " t"  
t e s t  o f s ig n if ic a n c e  f o r  th e  comparison o f  two sample means. The 
means o f th e  a re a s  were compared - by y e a rs  and sp e c ie s . Confidence 




Table 23. A nalysis  o f  v a r ia n c e  ta b le  f o r  b o ta n ic a l  com position 
d a ta , Wallman Ridge, I 96I .
Source d f s s MS F
T o tal 69 3521,4979
Species 4 1908,8429 477.2107  a ,  7199*
Area 1.3 47Q.1579 36.1660 1,6461
E rro r 52 1142,4991 a .  9711
/
Table 24, T est o f means u s in g  D uncan's new m u ltip le  range t e s t ,
Wallman Ridge b o ta n ic a l com position d a ta . 1961,
Species Mare P rv i Amal Geve Fhma
Mean 1,1929 1.7571 3.71^3 12,2000 13,2429
Standard e r r o r  o f  th e  mean = 1 ,2526,
Any two means n o t underscored  a re  s ig n i .f ic a n tly  d i f f e r e n t  a t  95$ l e v e l .
Any two means underscored  a re  n o t s ig n i f ic a n t ly  d i f f e r e n t  a t  th e  95$ 
l e v e l .
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Table 25. The 95$ confidence l im i t s  o f p ro duction  and u t i l i z a t i o n  
o f browse on th e  upper and low er key a re a s ,  Wallman Ridge; 1980=1962,
Confidence L im its
Species
v Lower Key Area 
I960 1961.
Upper Key Area 
I960 1961







2 .7 -9 .?
9 .8 -Z L .2
0 -1 .4  
151-325 
1 .0 -5 .8  
1 1 .2 -2 2 .6
5 .7 -1 4 .9
776-1080
4.6=11.0
50 .7 -6 2 .7
8 .1 -2 4 .7  
696-IOO6 
5 .8 -1 3 .2  
6 3 .4 -9 1 .6
U ti l iz a t io n 1 (p e rcen t)
. t $ w t . l ) 1 . 1- 1 6 .2
4 .1 -1 5 .?
35 .8 -5 9 .2
4 2 .2 -6 1 .6
1 7 .5 -2 8 .5
1 6 .9 -2 6 .1
37 .3 -50 .1
36. 1-4 7 .7
Ceve $ 5!'* % l m .
2 .4 -8 .6  
1 .1 -3 .6
2?. 0 -4 2 .2  
12 . 8- 25.8
1 .1 -7 .1
. 6- 3.8
6 . 9- 23.0
1 .5 -1 2 .3
P rv i i  ! * •% l m . 5 .0 -1 4 .25 .8 -1 3 .6 51 .3 -7 2 .15 8 .4 -6 7 .9 19.6=32.015*9-26.1 4 2 .5 -5 3 .939 .6 -50 .8









1) P ercen t u t i l i z a t i o n  determ ined by w eigh t.
2) P ercen t u t i l i z a t i o n  determ ined by l i n e a r  measurement.
Table 26. A nalysis  o f v a ria n ce  o f th e  browse p ro d u c tio n  on 
Wallman Ridge, I960 , 1961.
Source d f SS MS F
T otal 77 6 ,412 ,263.46
Species 2 3,892,371.18 1,946 ,185 .59 237, 18*
Area 12 741,847.25 • 61,820.60 7.53*
Year 1 31,288.06 31,288.06 3.81
Species X Area 24 1 ,395 ,5 6 5 .7 1 • 58,148.57 7.09*
Species X Years 2 55,801.88 . 27,900.94 3.40*
R esidual 36 295,389.38 8 ,205.26
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Table 27. T est o f means u s in g  Duncan’ s new m u ltip le  range t e s t ,  
Wallman Ridge browse p ro duction  d a ta , i 960 and 1961, ,
P roduction ( lb . /A .)
S tandard e r ro r  o f th e  mean « 17.77 .
Species P rv i Amal Geve
Mean 6 .06  8>42 481.12
Standard e r ro r  o f th e  mean = 64.05
Area 7 6  0 a 4 5 d  e 3 2 f b g
Mean 62 86 193 229 305 419 539 556 620 677 870 912 949
Means n o t underscored  by th e  same l i n e  a r e  s ig n i f ic a n t ly  d i f f e r e n t  a t  
th e  95$ s ig n if ic a n c e  l e v e l .
Means underscored  by th e  same l i n e  a re  n o t s ig n i f ic a n t ly  d i f f e r e n t  a t  
th e  95$ s ig n if ic a n c e  le v e l .
Table 28. Amalysis o f v a ria n ce  ta b le  f o r  th e  u t i l i z a t i o n  of 
s e rv ic e b e rry  (Am elanehier a l n i f o l i a ) on Wallman Ridge, w in te r 
1960-61 and 1961=62. '
Source d f  SS MS F
T o ta l 25 3436.50
Year 1 473.88 473.88 5.44*
Area 12 2118.00 176.50 2.03
E rro r 12 1044.62 87 .05
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Table 29, A nalysis  o f V ariance ta b le  f o r  th e  u t i l i z a t i o n  o f 
snowbrush ceanothus (Ceanothus v e lu tin u s )  on Wallman Ridge, w inter. 
1960-61 and 1961-62.
Source d f SS MS F
T otal 25 2582096
Year 1 408,04 408.04 5.37*
Area 12 1262.46 105.20 1.38
E rro r 12 ' 912.46 76.04
APPENDIX C
APPENDIX G. PUNT LIST
Name Abbreviations used in text 
and field forms
Abies grandis, Grand fir 
Acer glabrum, Mountain maple 
Achillea millefolium, Yarrow 
Agoseris glauca, Pale agoseris 
Agoseris sp.* Agoseris




Antennaria luzoloides, Rush pussytoes
A* rosea, Rose pussy toes
Apocynum androsaemifolium. Spreading Dogbane
Arctostaphylos uva~ursi, KLnnikinniek
Aster eanescens. Hoary aster
A. conspicuus, Showy aster
A. sp,, Aster -
Astragalus sp., Loco
Balsamorhiza sagittata, Arrowleaf balsamroot 
Bromus teetorum. Cheatgrass brome 
Calamagrostis rubescens, Pinegrass 
Carex geyeri, Elk sedge 
C. sp., Sedge
Castilie.ja sp., Paintbrush 
Ceanothus velutinus, Snowbrush ceanothus, 
snowbrush
Chimaphila umbellata, Common-pipsissewa 
Chrysopsis villosa, Hairy goldaster 
Chrysothamnus nauseosus, Rubber rabbitbrush 
Clarkia pulchella, Clarkia
Collomia linearis. Gilia 
Comandra pallida, Bastardtoadflax
M M B M a m a a M D w a  ■ o n B a a a m i 1'Epilobium angustifolium, Fireweed
E. particulatum,■am A o D c m > m a n u « D K i ’ Autumn willowweed sp., Willowweed 
_______ gracilis, Fleabane
E. sp., Plea bane
Eriogonum umbellatum, Sulfur eriogonum 
Festuca idahoensis. Idaho Fescue
F. scabrella. Rough Fescue 
Fragaria sp., Strawberry 
Gaillardia aristata, Gaillardia 
Hieraeium albertinum, Hawkweed 
Holodiscus discolor, Creambush roekspirea 














































Name Abbreviations used in text 
and field forms
Larix occidentalism Western larch. LA
Ligusticum sp., Ligusticum LIG
Linnaea borealis, Twinflower Libo
Lithospermum ruderale, Wayside gromwell Liru
Lomatium sp., Lomatium <LOM
Lonicera caerulea, Sweetberry huneysuckle Loco
Lupinus sp., Lupine - LUP
Mahonia repens. Creeping mahoriia Mare
Mitella stauropetela, Miterwort Mist
Monarda fistulosa, Wildbergamot beebalm Mofi
Penstemon sp., Penstemon PEN
Phleum pratense, Timothy Phpr
Physocarpus malvaeeus, Ninebark Pbma
Pinus contorta, Lodgepole pine LPP
P. ponderosa, Ponderosa pine PP
Poa pratensis, Kentucky bluegrass Popr
P. secunda. Sandberg bluegrass Pose
P. sp., Bluegrass POA
Polygonum douglasii, Douglas knotgrass Podo
Potentilla glandulosa, Gland cinquefoil Pogl
P. sp., Cinquefoil POT
Prunus emarginata, Bittercherry Prem
P. virginiana var. demissa, Common chokecherry Prvi
Pseudotsuga menziesii, Douglas fir DF
Ribes cereum, Wax current Rice
Rosa, gymnocarpa, Baldhip rose Rogy
R. nutkana, Nootka rose Ronu
R. woodsii, Woods rose • Rowo
Salix sp.„ Willow SAL
Sedum douglasii, Stonecrop Sedo
Shepherdia canadensis, Russet buffaloberry Shea
Solidago missouriensis, Missouri goldenrod Somi
Spiraea betulifolia var. lucida. Spiraea Spbe, Splu
Stipa Columbiana. Subalpine needlegrass Stco^
Symphoricarpos albus, Snowberry Syal
Tragopogon pratensis, Meadow salsify Trpr
Vacclnium membranaeeum, Big whortleberry Vame
Verbascum thapsis, Flannel mullen Veth
Xerophyllum tenax, Common beargrass Xete
Unknowns » Annual Unk. An.
Boraginaceae Borage
Compositae Comp.
